


Institutional Archive of the Naval Postgraduate School 





Calhoun: The NPS Institutional Archive 
DSpace Repository 


Theses and Dissertations 1. Thesis and Dissertation Collection, all items 


1969 


A proposed student officer information 
retrieval system for the Naval Postgraduate School 


Henry, Robert Lee; Massa, Lawrence Lee 


Monterey, California. Naval Postgraduate School 
http://ndl.handle.net/10945/12918 


This publication is a work of the U.S. Government as defined in Title 17, United 
States Code, Section 101. Copyright protection is not available for this work in the 
United States. 


Downloaded from NPS Archive: Calhoun 


Calhoun is the Naval Postgraduate School's public access digital repository for 
(8 DUDLEY research materials and institutional publications created by the NPS community. 
«ist sae Calhoun is named for Professor of Mathematics Guy K. Calhoun, NPS'‘s first 


INN KNOX appointed — and published -- scholarly author. 

| LIBRARY Dudley Knox Library / Naval Postgraduate School 

411 Dyer Road / 1 University Circle 
Monterey, California USA 93943 





http://www.nps.edu/library 


NPS ARCHIVE 
1969 
HENRY, R. 


A PROPOSED STUDENT OFFICER INFORMATION 
RETRIEVAL SYSTEM FOR THE 
NAVAL POSTGRADUATE SCHOOL 


by 


Robert Lee Henry 








UDLEY KNOX LIBRARY 
NAVAL POSTGRADUATE SCHOOL 
MONTEREY, CA 93943-5101 


United States 
Naval Postgraduate School 


A PROPOSED STUDENT OFFICER INFORMATION 
RETRIEVAL SYSTEM FOR THE NAVAL POSTGRADUATE SCHOOL 


by 


Robert Lee Henry 


and 


Lawrence Lee Massa 





June 1969 


This document has been approved for public re- 
Lease and sake; it distribution 16 unluncted. 


LIBRARY 
ALS. NAVAL PORTGRADUA IE SCHOO 
MONTEREY. CAUrORIGA 





A Proposed Student Officer Information 
Retrieval System for the Naval Postaraduate School 


by 


Robert Lee Henry 
Lieutenant Commander, United States Navy 
B.S., San Francisco State Colleae, 1959 
and 
Lawrence Lee Massa 


Lieutenant Commander, United States Navy 
B.S., Naval Postgraduate School, 1964 


Submitted in nartial fulfillment of the 
requirements for the degree of 


MASTER OF SCIENCE IN COMPUTER SCIENCE 


from the 


NAVAL POSTGRADUATE SCHOOL 
June 1969 


ABSTRACT 


Pertinent information on past and present Naval Postgraduate 
School students is now maintained, stored and processed in bulk files 
by Curriculum Officers. Information desired for management studies 
or analysis requires manual sorting of an ever increasing number of 
individual student records. This is an inadequate and inefficient 
system. 

The foregoing problem could be resolved by the imnlementation 
of the Student Officer Information Retrieval System (SOIRS), which 
is a narrow scone retrieval system snecifically designed to be 
responsive to the Curriculum Officer‘s needs with respect to student 
information. SOIRS evolved through a series of logical system design 
steps, identified as follows: (1) Problem Analysis; (2) Desian 
of Records, Files and Reports; (3) Software Design; (4) Test of 
Entire System. 

SOIRS is a comolete system, establishing required files, undatina 
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LIST OF “DEF UNT IONS 


1. Data Element - A cohesive unit of information within a record (e.q., 
the data representing the sex of an individual in a logical record would 
be considered a data element). 


2. Record (Logical Record) - A collection of related data elements 
treated as a unit. (E.g., in an inventory control annlication, one 
line of an invoice is a data element and the complete invoice is a 
record. ) 


3. File - A collection of related records treated as a unit, 
4. Entity - A pnerson, place, or thing. 


5. Information Attribute - A characteristic of an entity such as a 


person's name, curriculum, service number, etc. 


6. Master File - A recording of the information about one set of 
entities of concern to the Svstem (e.q., Current Master File is a file 
composed of records for each entity (Officer Student) currently attend- 
ina the NPGS). There is one record for each entity. 


7. Data Base - The total collection of onerational data (data elements) 
in a system. 


8. Batch Processing - A method of oneration where transaction records 
are collected and system resources scheduled in such a way that the 
transaction file is nrocessed against Master Files (in the case of SOIRS 
the master files would be the Historical and Current Files). 


9. Binary Search - A nonsequential search of a table or list which 

is divided into two parts. A probe into such a list will yield one bit 
of information (i.e., the probe was either directed to the correct part 
of the list or it was not). Binary searches may have other binary 
searches as subsets, thus forming a binary tree search structure. 
Normally, the tree structure is develoned to a level where short se- 
quential searches of attributes can be conducted. 


10. Bit - A binary digit revresenting the smallest manageable unit 
within a machine. 


ll. Byte - A sequence of eight adjacent bits; the most elementary 
addressable unit and is used to store one character (A,2,%,etc.,). 
In the system/360 a byte is reflected by base 16 notation within the 
machine: 


the number lho = T1110001, = Flag 


the letter A = 11000001, = Clie 


the left four bits of a byte are called the Zone Bits. 


12. Boolean mas - A bit or byte area of storage established at 
decision points within a nrocessing program to compare conditions and 
alternatives based on boolean arithmetic. Logical "AND" and "OR" 
operations are typically used in masking schemes. 


13. File-Activity Ratio - Defined as the ratio of the number of records 
used in one processing run to the number of records scanned in one run. 
In SOIRS this ratio could vary from a small number to 100% on a retriev- 
al run, and will be 100% for all undate runs. A large file-activity 
ratio implies the use of a high speed magnetic tave device. Tane will 
accomolish the processing in about the same time as using a direct- 
access device, and the former is a cheaper storage medium. 


14. File-Volatility - Refers to the number of record additions and 
deletions to a file. Ina static file environment, direct-access 
devices can be used with excellent results, however as the file- 
volatility increases these devices become quite inefficient due to a 
chaining process required to tie the file together. At this noint a 
tape oriented file will provide a higher degree of efficiency. 


15. Hashing Function - An alaorithm which mapvs a set of keys into a 
set of integers, where the inteaers voint to the svecific storage loca- 
tion of the key related data. 


16. Information Retrieval System - A process develoved to recover 
specific information from a AP bank. 


17. Key-Searches - Searches conducted to retrieve information in 
accordance with a specific data input parameter (or set of narameters) 
called a key (search-key). 


18. Key Transformation - See Hashing Function 
19. NIBBLE - The righthand four bits of a byte. A NIBBLE is used in 


a great number of logical onerations when the zone bits are not re- 
quired. 


20. Random Processing - A method of nrocessing a file where the 
records of that file are not necessarily ordered in the same manner 

as the transaction records. A key transformation is utilized to direct 
the processing to the desired storage location. 





21. Sequential Organization - A file oraanized in such a way that 
each record in the file is assumed to be placed in a series based upon 
an ascending sequence of some key field. In the case of SOIRS, this 
key field is the last name of students. The method of processing such 


a file is termed Sequential Batch Processing (Sequential Processing), 
and is characterized by the condition that insertions and deletions of 
records to a file require rewriting the entire file. The transaction 
file is ordered in the same manner as the master file. Processing 

of the master file results in a serial transfer of records from the old 
master file to a new master file; inserting records on the new master 
and omitting the transfer of deleted records to the new master as 
directed by the transaction file. The obvious justification for such 

a file is a high file-activity ratio and a moderate (or higher) number 
of record additions and deletions. 


22. Serial Search - An item by item key-search of a list (or file) 
until the search condition is satisfied, or the end of the list (file) 
is encountered. 





I. (“PNTROBSCT ION 


The maintenance and storage of pertinent information with regard to 
Officer Students presently attending the Naval Postgraduate School, 
Monterey, as well as those who previously attended, is currently the 
resoonsibility of the curriculum officer for each resnective curricula. 
The bulk of this information is resident in one form or another in a 
manual storage media such as file folders, file cabinets or desk 
drawers. Over the years, the number of records accumulated is, in 
some cases, quite large, and consequently any retrieval of information 
required for one time reports, analysis projects, or recurring renorts 
is a laborious undertaking. Additionally, the manual processing re- 
quired to retrieve information might inhibit the initiative of an 
inspired individual who would otherwise attemnt to use this data base 
for worthwhile analysis studies. 

The authors have undertaken the project of develoving a flexible 
and accessable automated student information retrieval system for the 
specific purpose of aiding the proper management authority in the exe- 
cution of certain planning and control functions. The proposed system 
would be magnetic tape oriented and designed for imnlementation on the 
Naval Postgraduate School IBM/ 360-67 Comnuter. It would additionally 
be upward compatible with the IBM/360 family of computers from the 
Model 30 on. 

The system as conceived could be utilized as a stand alone annli- 
cation which at a later date could be easily expanded to encomnass the 


larger data base of a total personnel accounting sub-system, or it 


1] 


could be integrated, with equal ease, into a total-management informa- 
tion system. The goal of the design is to develop an information re- 
trieval system which will assist the Curriculum Officer (or other 
designated managers) to carry out certain assianed responsibilities by 
providing needed information stored in a data bank, which could be 
retrieved easily when required. 

The system to accomplish this is defined as one which would collect 
the data, undate appropriate files in the data bank, and have the capa- 
bility of retrieving any or all information from the data base. 

In the conceptual stage of planning, the major tasks involved in 
the successful development of the system were identified: 


1. Problem Analysis (define the problem and the problem solution 
from the Curriculum Officers point of view). 


2. System Design (develop the logic of the problem solution 
(algorithms), design the data base, and determine most annropriate 
method of file storage). 


3. Software Design (write application programs for required 
algorithms, determine system programs to be utilized, and determine 
the programming language to be used for application programs). 


4. Installation of the System (initialize the data base, develon 
user procedures, and document file status). 


The foregoing tasks are illustrated in fiqure | together with a level 
of subtasks for Software design. 
The remainder of this paper describes the evolution of the system 


development in steps corresponding to aforementioned tasks. 
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IIT. PROBLEM ANALYSIS 


In the design of any information system, safeguards must be devel- 
oped to insure that the system will be an effective manaqement tool and 
responsive to the needs of as many managers as possible without over- 
burdening the data base with information of marginal imnortance. The 
goal is to provide only that information which is necessary or highly 
desirable for management planning, operating, and control. Interviews 
with curricular officers were conducted to: 


1. Insure the integrity of the pvronosed system; 


2. Determine the most effective onerational data for inclusion 
in the data base; 


3. Ascertain the type of report information desired from the system. 
Initially all Curriculum Officers were contacted and received a brief 
description of the proposed Information Retrieval System. At that time 
a list of tentative data to be included in the data base was submitted 
to the curriculum officers, and interviews were arranged for future 
dates. 

The interviews generated the following list of necessary (or highly 
desirable) data which would be included in the data base: 


File number 
Name 

Grade 
Designator 
Year group 
Source code 
Date of rank 
P-code 

Date of birth 
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develop retrieval methods which would be responsive to information 


inquiries keyed to the following elements (or combinations thereof) 


Sex 

Social security number 
Expected retirement year 
Curriculum number 

Level of education 
Designator change history 
Date of arrival at NPGS 
Graduate Quality Point Rating (PR) 
Total OPR 

Date of graduation from NPGS 
Degree area 

Country 

Service 

Past duty station history 


Interviews additionally indicated that it would be desirable to 


of a logical record within the data base: 
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O 
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Based upon the Curriculum Officers exnected use of an information 


system, it was determined that the foregoing requirements develoned 


Designator 
Curriculum 

Grade 

Date of birth 

Sex 

Level of education 
Date of arrival (departure) to (from) the NPGS 
Degree area 
Country 


Service 
Graduate (PR 
Total QPR 


|) 


during the problem analysis phase were realistic, and in most cases 
justified. Consequently, the design of the Student Officer Information 


Retrieval System (SOIRS) was initiated. 
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System design within the context of this paper will refer prima- 
rily to the development of logical record structure, file structure, 
file maintenance requirements, and report design. (Fiaqure 2 presents 
the subtasks involved in this system desian effort.) 

The information content of an information processing system is 
given by its data base. Because of the extreme imnortance of infor- 


mation content the data base together with data files are nlanned, then 
the system is built around them (it is recommended that the reader 


refer to the LIST OF DEFINITIONS and read the entries "Data Element" 
through "Data Base" in the order presented). The determination of 
operational data for the data base was a two step procedure: (1) the 
first being locally generated at the NPGS as described in the section 
"Problem Analysis" and; (2) the second being the type of data which 
could be provided by the Bureau of Naval Personnel (BUPERS) to be used 
primarily in the development of a historical file of past NPGS students. 
BUPERS data relates only to officers in the U.S. Navy, whereas the 

NPGS generated additional data requirements due to the attendance of 
foreign students, allied officer students (other U.S. Services), and 
civilians. Unfortunately, an excessive amount of time was required in 
obtaining a BUPERS file, and the intersection of locally generated data 
elements and BUPERS data elements was not as large as desired. How- 
ever, with the exception of two information attributes (undergraduate 
education; secondary P-code) all BUPERS data was utilized. The result- 


ing information attributes for an entity within this system are denicted 
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in Figure 3, p. 20 (BUPERS did not provide information concernina 
date of arrival at NPGS, quality point rating (qraduate or total), 
country, service, or history of past duty stations). All of the 
information attributes with the excention of Past Duty Station History 
are obviously useful within the concept of an information processing 
system. The inclusion of the current and seven previous duty stations 
was encouraged by the majority of neopnle interviewed and justified by 
the desire to obtain information on the utilization of officer graduate 
education in duty station assignments, varticularly in the technical 
areas. The record was designed before the realization that BUPERS did 
not provide the desired information; however, if the svstem is impnle- 
mented, subsequent Bureau updates could be used to locally qenerate 


a duty station history. 


A. LOGICAL RECORD DESIGN 

After determining the information attributes ner entity, there was 
no difficulty encountered in assigning data elements to a logical re- 
cord. The only specific requirements being: (1) insure that all data 
elements which might be utilized for key searches be contiquous and 
located at the beginning of the record in order to maintain a minimum 
length test mask, and minimize both the length of the data string 
and number of string manipulations required in search routines; and 
(2) provide space for a one byte test character expected to be utilized 
in undate routines. 

The logical record is presented in figure 3. Since all input to 
the system will be 80 byte card images (after initialization of the 


Historica} File), the record naturally takes a form resembling 3 card 


ie, 
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images with the last 8 bytes of the second image discarded. This 
latter condition exists to preclude the splitting of a data element on 
any card input record and is expected to reduce input errors. Data 
within all fields is left justified and trailing blanks are allowed in 
the name and station name fields. Some fields within the record mav 
be blank, and these are described in detail in Appendix A, "Users 


Manual." 


B. REPORT DESIGN FOR RETRIEVAL OUTPUT 

As with the concent of an Information Retrieval System as a whole, 
the output report format was designed with the user in mind, adhering 
to the following guide lines as closely as possible: 


1. A report should consolidate all information relevant to its 
intended use. 


2. A report should be readable, uncluttered and attractive. 
3. A report should be easy to interpret by the user. 


4. A report should be helpful to the user in locating needed entries 
rapidly, with a minimum of confusion and searching. 


Since all of the information attributes contained in a loqical 
record were determined to be necessary, a renort was desiqned to dis- 
play all 232 bytes of information on standard nrinter output which per- 
mits the printing of only 132 characters per line. (A sample output 
format is illustrated in figure 7. Appendix A.) With the limitation 
imposed on the horizontal structuring of report information, a decision 
was made to use a column oriented output structure for the information 
attributes, stacking related attributes for each entity in columns when 
feasible. For example in figure 7., refer to the third column from 
the right hand edge of the report which is a stacking of two information 


attributes: DEGR (degree level, e.g., PhD) and AREA (the area in which 
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the degree was obtained). Note that these attributes are separated by 
a slash (/) which for the purvose of this renort implies stacked output. 
Two other forms of stacked attributes occur in columns one and four. 
Column one information attributes are formated to-correspond exactly to 
the column label annearing at the top of everv naae (those items in 
parenthesis appear only for selected entities for obvious reasons). 
Column four demonstrates the third and final method in which stacking 
is indicated: DESIG (current designator) annearing over (CHG), the 
latter refering to designator change history if annplicable to an entity. 
The data printed for a designator change will appear in two stacked 
parenthesized expressions below the current designator; the first a 
four digit field indicating the year and month of the change, and the 
second indicates the old designator, Utilizing the foreaoing methods 
of stacking, thirty information attributes can be efficiently contained 
in the fourteen column spread of the report outnut. The horizontal 
organization of the report as illustrated in fiqure 7 is basicallv 
column oriented with respect to individual or stacked information 
attributes. Even though abbreviations and pneumonics are freely used, 
each of the column headings are self explanatory and will pose no par- 
ticular difficulty for report users (Curriculum Officers). In all 
cases, the headings appear directly over the data fields to which they 
refer and are printed at the top of each page of the report. Pro- 
ceeding down the outnut report it is noted that double snaces senarate 
the information printed (excluding any error notification) for indivi- 
dual entities in order to provide good visual effect and readability. 
Additionally, measures have been taken to ensure that page ejection 


will not occur once the printing of information for an entitv has been 


He 


initiated, precluding the separation of related matter on adjacent 
pages. An additional feature of this report is the descriptive output 
for the information attributes RANK, DEGR, and AREA. In contrast with 
this output, refer to the Bureau output in figure 4 which contains these 
same information attributes buried as a subset in the second data field 
which is one continuous string of alehabetical and numeric characters. 
In this latter report the user would have to resort to tables or lists 
in order to decode the printed information. This is not the case with 
the SOIRS report. In certain cases, for U.S. Naval Officers only, ref- 
erence to the Register of Officers might be required for designator or 
source code decoding; curriculum numbers are readily identified in the 
Naval Postgraduate School Catalog. An index to P-Codes is contained 

in current BUPERSINST 1219.13 series if this information is desired. 

In the event an error is detected in the retrieval input data deck, 
the program will respond with an error message indicating that an error 
occurred in the data and that the data deck should be corrected and 
resubmitted. This error print-out should not annear on the report 
which is submitted to the report requester, but should be corrected 
by the individual conducting the file transaction. The events which 
could generate this error message are discussed in the sections "File 


Maintenance" and "Users Manual." 


See DESIGN OF FILES 

There are two classes of entities included in the data base, namely 
those students currently attending the Naval Postqraduate School, and 
those who have attended in the vast. This condition imnlies that a 


logical arrangement of two distinct files within the data base would 
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provide a reasonable file base for the system. The file was designed 
in this manner and the two classes of files are refered to as the 
Historical File, and the Current File. There are several advantages in 
maintaining these files as separate entities; the more obvious are 
listed as follows: 

1. After initial creation of the Current File, and subsequent to 
quarterly updates, each Curriculum Officer should be presented with 
a current listing of all students under his cognizance. This would 


preclude, except in rare instances, any further requirement for infor- 
mation retrieval from the Current File during that quarter. 


2. The retrieval of information will normallv be mutually exclusive 
with respect to the Current and Historical Files (i.e., keyed to either 
the Current File or the Historical File but not both simultaneouslv). 
For this reason the two file structure would be more efficient because 
fewer records would have to be scanned in each case. For examnle, the 
Historical File presently contains 4876 records, and the Current File 
will contain anproximately 1500 records. The advantage obtained in 
searching only 5000 or 1500 records as onposed to 6500 records is 
obvious, especially when searching for current entities. 


Peer ET le: Ongandz cern, 
Due to the absence of any real data regarding utilization of 
the information retrieval process, the criteria upon which the file 
organization is based are: 


1. The expected number of record additions to and deletions from 
the files; 


2. TWeesTzZemof FIles, 


3. The number of records processed during update runs on the file. 
The quarterly update of the Current File will involve a minimum of one 
information attribute (OPR) per entity to be undated, vielding a File- 
Activity Ratio (number of records processed divided by the number of 
records scanned) of 100%. 

Addition and deletion of records with resnect to the Current 
File are to be batch processed with the quarterly undate, and are 


exnected to number between two-hundred and four-hundred records 


(the total number of arriving and departing students). Based on this, 
the Current File could in no way be considered static, but instead would 
be moderately volatile, justifying the rewriting of the Current File 
each quarter. 

It is important to point out at this time, that there is pre- 
sently no interface with Bureau of Naval Personnel Files which would 
permit updates of information attributes in the Historical File; this 
is a temporary condition pending implementation of SOIRS and is further 
discussed in Section V. Therefore, the term undate is used with refer- 
ence to the Current File only. However, records are updated and added 
to the Historical File every quarter when the Current File is purged 
of departing students. 

The foregoing characteristics of expected Current File activity 
(high File-Activity Ratio and moderate file volatility), and the sequen- 
tial nature of information retrieved from both the Current and Histor- 
ical files indicate that a sequential file organization (refer to LIST 
OF DEFINITIONS) would be the most efficient for SNIRS, and was there- 
fore utilized. 

Normally, it would be inappropriate to initiate the information 
retrieval process with the specific intent of searching for one partic- 
ular entity. On the other hand it would be quite anpronriate to key a 
search to one or several parameters which would yield a list of entities 
within the intersection of search parameters. The latter use is the 
one for which the file was designed (in response to user desires), and 
with highly flexible retrieval techniques, the vrobability of obtaining 


information on any particular entity is uniformly distributed over the 
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lenath of the entire file. With the extensive range of search parame- 
ters provided it is necessary to scan each record of the file. 
Consequently it is a process quite compatible with sequential file 
organization. The alternate file orgainization would be one designed 
for random processing (see LIST OF DEFINITIONS) with searches estab- 
lished through the use of hashing functions. This would be extremely 
inefficient and time consuming due to the complexity of key transforma- 
tions and an increased number of logical operations necessary to 
acquire the desired degree of flexibility. 
2. File Residence 

The decision resultina in a sequential file organization 
yielded two alternative devices upon which the data files could be 
stored and manipulated: (1) IBM-2311 disk pack or, (2) magnetic tape. 
The criteria considered in choosing magnetic tape as the anpropriate 
device are listed as follows: 


Cost 

File protection 
File security 

File compatibility 


mm FP WH NM —_ 


Device speed 

Cost in this context refers to the cost of data residence 
on a particular storage device. The cost for magnetic tape is approx- 
imately .01¢ per bit and the disk cost is approximately .!¢ per 


] 


bit. This latter figure is deceiving since, for best operation, 


| Professor M.L. Cotton during a course of instruction concerning 
Information Structures, March 1968. 
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the entire disk pack should be dedicated to the subject files, and for 
the cost of one disk pack, several magnetic tanes could be purchased 
(these taves would exceed the disk storage capacity many times over). 

File protection refers to the vulnerability of the storage 
media to inadvertant destruction during file maintenance routines or 
testing. Both tane and disk provide for the unique labeling of a file 
to discourage unauthorized use, however, of greater concern is the 
desirability to maintain processing control over the stored data. 

This latter control is best illustrated by an examnle: 

Suppose that during a file maintenance or testing routine, which re- 
quired a file to be read, the completion of the data control block 
was in error due to incorrect use of OPEN MACROS, DCB MACROS or Data 
Definition statements which would result in a write oneration. This 
could generate processing which would destroy a file unintentionally. 
In the case of magnetic tape, nositive control over a read/write 
operation can be exercised by removing (or replacing) the "WRITE 
RING" from (in) the tape reel. When the ring is out the tane cannot 
be written on; only by inserting the ring can a write oneration occur. 
This should significantly decrease the notential vulnerability of 

a file and vreclude a lengthy process of file re-creation. The disk 
storage media does not provide this feature of protection. 

File security refers to the physical security of a storage 
media which might or might not contain sensitive information. Mag- 
netic tape is highly portable, moderately durable, and small enough 
so that several reels could be stored with ease in a safe or smal 


vault. If required, tape reels could be transported to a computer 
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center, remain under observation during a processing run, and upon 
completion of processing returned to the designated storage area. 

The disk pack although portable, is fragile and bulky by comparison; 
additionally, disk packs are not normally removed from the processing 
Semuer . 

File compatibility refers to a decision to use either magnetic 
tape or disk storage or both for different files. The Grandfather, 
Father, Son concept of file back-up is utilized for both Historical and 
Current files to permit recreation of any file which might be destroyed 
in error. The most practical method of storage for these generations 
of files is maqnetic tape for reasons mentioned in preceding paraaraphs. 
In order to promote compatibility in file devices and to minimize the 
data management problem for the programmers who will maintain the file, 
magnetic tape was used for all files. (Additionally, maanetic tane is 
a universal storage media which is compatible with most computer instal- 
lations; this is not currently the case with disk files.) 

Device speed in this case relates only to the transfer rates 
of the respective devices; IBM-231] has a transfer rate of 156K bytes/ 
second and magnetic tape devices have a transfer rate of 90K bytes/ 
second. Clearly a distinct advantage in favor of disks; however, with 
the advent of multiprocessing with a variable number of tasks (MVT) 
presently available on the Naval Postgraduate School computer. This 
transfer rate was not considered significant since the additional 
input/ output requirements expected with tape would not adversely 


affect the utilization of the central processing unit. 
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D. FILE MAINTENANCE 

For the purpose of this discussion, File Maintenance will include 
a brief description of Historical File creation, file transactions 
involving input data which result in changes to files, and a nroposed 
method for insuring the integrity of files. 

1. Creation of Historical File 

The following methodology describing the generation of a 
Historical File 1s applicable to the development of files which are 
based (whole or part) on data received from an outside activity, and 
would be appropriate in subsequent dealings with the Bureau of Naval 
Personnel in the event that SOIRS is implemented. 

Extreme caution must be exercised in dealing with a tane re- 
ceived from outside activities since incorrect processing could result 
in the loss of tape data, requiring additional transactions, time in 
Shipment, and computer time at both the sending and receiving activi- 
ties. A request to BUPERS resulted in the receipt of a magnetic tape 
file which contained records on all past and present Navy students of 
the NPGS. The tape as requested was a labeled tane with a track den- 
sity of 800 b.p.1. Upon receipt the tane label was verified by uti- 
lizing the IBM System Utility "IEBPTPCH" to read and nrint the label. 
Subsequent to label verification the entire content of the tane was 
printed out, employing the same utilitv, providing visual assurance 
that the transmitted file contained desired information. Immediatelv 
thereafter a working copy of the BUREAU tane was generated, with 


anpropriated blocking factors for economical buffer utilization, 
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through the use of the System Utility “IEBGENER." It was vreviously 
decided that SOIRS files should be arranged in alnhabetical order 
(first 5 letters of the last name) for batch processing, and to addi- 
tionally facilitate easy reading of the output report. In order to 
achieve this ordering, the System Procedure "SORT/MERGE" was utilized. 
The results of the foregoing processing yielded a sorted working cony 
of the Bureau file ready for nrocessing with the SOIRS application 
program "BUPERS TRANSFER" (BUPSXFR). The BUPSXFR proaram essentially 
takes a record from this working copy, abstracts desired information 
attributes, performs any data conversions required, and nlaces these 
attributes in a SOIRS logical record format. As the record for each 
entity is transformed, it 1s written onto a tape which, when completed, 
will be the Historical File. This vrocessing program does not convert 
oy place on the Historical File any Bureau record which does not reflect 
past attendance at the Naval Postqraduate School. Instead, the pro- 
qram causes the first 133 bytes of these rejected Bureau or to be 
printed out. Upon completion of processing, the Historical File has 
been generated and a listing of rejected records is printed out (see 
figure 4 for sample rejects). 
2. File Transactions | 

There are two other SOIRS application programs which will be 
regularly used in file transactions. These are the CRDCHK] and 
UPDATE programs, and are discussed in the following paraaranhs. 

a. Input Record Verification 

Upon initial creation of the Current File and for subse- 

quent insertion of logical records for new entities, the CRDCHKI 


program will be utilized to insure the correctness of card innut records 


st 


prior to placing the subject records on the Current File. The follow- 
ing attributes of each input record are checked, as annronriate, for 
correct numeric and alphabetical strings, incorrect use of blanks 

or blank fields and special characters, and for correct ranges of both 


numeric and alphabetical fields: 


1. Name 

2. Number of duty stations 
3. Designator 

4, Special Character (*)-required in column 37 
Seeesehoo| Start Date 

6. Curriculum 

7. Degree 

8. Graduate and Total OPR 

9. Rank 

10. Service Number 

ll. Sex 

12. Expected Graduation Date 
13. Area 


14. Social Security Number 
15. Service and/or Country 


Appendix A contains a sample CRDCHK] output with a list identifying the 
types of errors which will be reported. 
b. File Undates and Transfers 
It was determined that all file updates and transfer trans- 
actions could best be accomplished using batch processing techniques on 
a quarterly basis. These transactions are: 


Updating records in the Current File 
Inserting new record in the Current File 


Ww PPO 


Deletion of records from the Current File 


4. Transferring the updated records of those students who have com- 
pleted their tours at the Postgraduate School from the Current File 
to the Historical File. 


oc 


The foregoing transactions are incorporated into one processing program, 
UPDATE, which performs these functions in a single processing run con- 
ducting updates and record dispositions as directed by input data cards. 
The undate parameters and special character keys required in the input 
data are described in detail in Anpendix A. 

The Current File should at all times be maintained in 
alnhabetical order (first five letters of last name), and since batch 
processing is the designated mode of file transacting when using UPDATE, 
the innut data cards (less the record additions) should also be sorted 
in a like manner. An out of sequence data card will not be processed, 
but will generate an error message which identifies the card in error. 
The program will recover and vroceed to process the next record. 

Other types of errors in input data are handled in a like manner. A 
sample listing of UPDATE output, which illustrates the four basic 
types of program response, is contained in Appendix A (figure 11). 

and is described as follows (the entities in the following examnles 
may be located on the output listing by nroceeding alphabetically down 
the name field): 

1. The first transaction involves the updating of the entity 
"ACADEMY, JOE FRESHCAUGHT." The first line is a nortion of the 
logical record prior to any changes, and the second is the undated 
record as it will anpear in the new file. The transaction 1s 


identified by the suffex * UPDATE* apnearing after the undated 
SmiGICy . 


2. The second entry, "ARMYTYPE, ALPHONSE KNOTHEAD" has a suffex 
of * DELETE *, indicating that the record for this student has been 
deleted and will not appear on the new Historical or Current File. 


3. The outowe dior FilBGle, OOGLE EYE" Was a suffex of * AFER 4; 
which implies two conditions: (1) the record was transferred from the 
Current to the Historical File; and (2) prior to the transfer any 
required undates to the subject record were comnleted. This output 
is similiar to that obtained with * UPDATE *, demonstrating the 
before and after conditions of the record. 


ae 


4. The final transaction, "LUCKY, GO HAPPY", illustrates the last 
type of UPDATE outnut, and is identified by the trailina * NEW * 
in the one line output. This outnut constitutes the first 122 bvtes of 
the new record. (Input data cards for new records are previously 
checked for accuracy by processing with the CRDCHK1 program). 
The UPDATE printed output additionally becomes a useful medium for 
conducting spot checks on desired transactions. 

oe Uarver ly abi le Malncenance 

The most important consideration in anv information system 
structured on a dynamic data base is the protection of that data base 
from accidental loss or destruction. In the case of SOIRS, the two 
basic files, Historical and Current, should be maintained as described 
in following paragraphs in order to preclude the total loss of the 
data base, and to provide for reconstruction of both files to their 
most current form. 

Subsequent to SOIRS implementation, the file content will 
consist of one copy each of the two basic files. Backun conies of 
each file should be generated as soon as possible by emnloving the 
System Utility "IEBGENER" ( a back-uo cony of the Historical file 
exists at the present time), yielding two conies of each file which 
are in turn sorted in alohabetical order. One each of the Historical 
and Current File copies will become working files, while the others are 
to be designated the "Current Father" and "Historical Father" files 
respectively. These fathers therefore are the backuns for the working 
copies. 

Quarterly, the UPDATE program is used to nrocess record up- 
dates, deletions, additions, and transfers to the Historical File. All| 


of these transactions are accomplished in a sequential manner which 


does not affect the working file, but instead performs the desianated 
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operation and writes the new record on a new Current File. In the 
case of transfers, the record is written on a new Historical File. 
Upon completion of UPDATE processing, the new Current File contains 
new record additions, updated records for all entities which were 
resident on the Current Father and were not transferred to the Histor- 
ical File, and does not contain records which were designated as 
DELETES from the Current Father. This new Current File is then sorted 
and becomes the Current Son, a new generation of current entity 
records. The UPDATE input data records should be retained for one 
quarter so that the Son could be regenerated from the Father, by 
another UPDATE processing, if required. The new Historical File is 
generated through UPDATE transfer of designated records from the 
Current Father to the new Historical File. After UPDATE nrocessing, 
the Historical Father is conied onto the new Historical File (using 
IEBGENER with a disposition of MOD, KEEP). The new Historical File 
contains all records transferred from the Current Father and all 
records which reside on the Historical Father. Sorting of this new 
file yields the Historical Son; a new generation of historical en- 
tities. The creation of subsequent Current and Historical generations 
are carried out in the same manner as described above. The retention 
of files one generation old, and the retention of quarterly transi- 
tion data for the UPDATE program provides for adequate protection 

and restoration of the data base in the event of destruction of the 


Current and/or Historical Sons. 
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IV. SOFTWARE DESIGN 


The program documentation for each of the application programs is 
presented in Appendix B in the form of flow charts and program listings. 
Each line of instruction in the listings contains, in the comment field, 
a descriptive phrase concerning the logic of the oneration, and consti- 
tutes a highly descrintive mode of documentation which will be extremely 
valuable to application programmer assigned responsibility for program 
maintenance. The following paragranhs will briefly describe in less 
detail certain characteristics of snecific algorithms used in each of 


the problem nrograms. 


A. BUPSXFR PROGRAM 
This program was developed to: 


1. Read the BUPERS logical records. 


2. Test each entity for validity with respect to Historical File 
criteria. 


3. Perform data conversion on certain attributes. 


4. Transform required attributes to SOIRS logical record confiqur- 
ation. 


5. Write appropriate records on the Historical File. 


6. Print out a listing of those records which were not nlaced in 
the Historical Fite. 


With the exception of 2,3, and 6, above, all programming techniques are 
elementary in execution and require no special Knowledge on the part 

of the reader with regard to the BUREAU logical record. These excen- 
tions (also employing only basic programming techniques) are listed and 
described as follows: 


1. The criteria for entity placement into the Historical File is that 
a student must have attended the NPGS in the past. This condition is 
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ascertained by comparing the character constant "MONTEREY" with the 
college name attribute of the BUPERS record field "Education 1." An 
equal compare implies, that this record should be placed in the 
Historical. Farle. 


2. Upon receipt of the BUPERS File, it was found that information 
concerning course curriculum was not included in the file and infor- 
mation regarding degree area was encoded in accordance with the 
"Naval Officer Education, Language and Service Schools Code (NAVPERS 
15824 series)." The latter being a rather extensive numeric listing 
of specialty codes which exceeded the requirements of SOIRS (These 
requirements are indicated as a list of twenty attributes in TABLED 
of the Information Retrieval Program, Appendix B.). In order to 
convert the Bureau data into meaningful SOIRS attributes, a table 
was constructed which mapped the four byte Bureau data concerning 
education onto curriculum numbers and degree area. This table is 
labeled as CURRTAB in the BUPSXFR listing, Appnendtx B. All of the 
79 attributes of CURRTAB are organized in the same manner. The first 
four numbers of each CURRTAB attribute indicates a Bureau education 
code. The next three numbers indicate the curriculum onto which the 
Bureau code is mapped, and the letter indicates the degree area, 
which is the final attribute in the range of the mapping. As an 
education code is read from the Bureau tape a binary search of CURRTAB 
is conducted for a match on the first digit of the code. When an 
equal comnare occurs, the pertinent subset of CURRTAB is serially 
searched until a match on the four digit code is found; then the data 
is converted yielding a curriculum number and dearee area for each 
entity. This binary search is relatively effective, requiring at 
the maximum a serial search of a 26 item list (from a total list 
consisting of 79 items) to obtain the correct entry in the table. 
This maximum occurs only when the last item in the 5000 series of 
CURRTAB is required (see figure 5). 


3. If the criteria in item one above is not satisfied, or if the 
binary search of item 2 does not yield a correct resnonse the proaram 
will reject the record and cause its contents to be printed on the 
output printer (i.e., the records printed are not included in the 
fasterical File). 

B. CRDCHK] PROGRAM 

This program was designed to verify the correctness of SOIRS input 
data cards (for new entities) destined for vrocessing with the UPDATE 
program (the general program objectives have been previously described 
in FILE MAINTENANCE section III (D)(2)). The nroaram snecifically 
checks the following information attributes (from the SOIRS logical 


record) for the errors indicated: 


ei) 


FIGURE 5 


BUPSXFR BINARY SEARCH OF TARLE CURRTAR 








START 

SEARCH 0000 A ae SEARCH 4000 
and 3000 : x SERIES OF 
SERIES OF CURRTAB 
CURRTAB 

SEARCH x <6 soe 6 SEARCH 

5000 6000 

SEREES SRE 

xX >6 


* 
1. x is the search 
key from BUPERS data. 


2. The term, x:4, 
SEARCH denotes " x comnared 
8000 oe) Ae 

SERIES 
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1. Name - The first byte is checked for a blank, and an equal 
compare results in an error. The first ten bytes of the name field 
are checked for correct alphabetical characters and if numeric or 
special characters are detected, an error exit occurs. 


2. Duty Station Number - This byte is checked for a numeric value 
in the interval (0,3), any other character will result in an error 
condition. Up to three duty stations can be indicated on the first 
two data cards; if an entity had 3 or less duty stations and an incor- 
rect number (greater than 3) of duty stations indicated, the program 
would automatically assign a duty station number of 3 to correct the 
error. During processing, a zero (0) is inserted in this attribute 
for each foreign entity to serve as a potential key in future trans- 
actions. 


3. Designator - Each byte of this four-byte field is checked for 
numerics on the interval (0,9), any other characters result in an 
error exit. 


4. Byte 37 of the input record is tested for a *, which must be 
present in order to convev condition codes to the UPDATE program, 
otherwise an error results. 


5. School start (end) date, a three byte field, is checked for 
numerics on the interval (0,9), any other character will result in 
an error. 


6. Curriculum Number - a three byte field indicating the student's 
curriculum is checked for numerics on the interval (0,9). Other 
characters result in errors. 


7. Educational Level, Graduate and Total OPR, Service Number, and 
Social Security number are checked for valid numerics, on the interval 
(0,9), for each byte of the respective attribute. 


8. Rank, and Degree Area are one byte fields tested for the 
alphabetical characters on the interval (A,T). Any other character 
results in an error condition. 


9. Country/Service - A two byte attribute which indicates the branch 
of service for U.S. students, and indicates the country of a foreign 
student. The first byte must be numeric on the range (0,4) and the 
second byte numeric on the range (0,9). Both bytes collectively have 
a maximum nermissible value of 41. Deviations from the foreqoing 
result in error exits. 


10. The attribute SEX is checked for one of the following valid 
characters F,M, or a blank. The latter two indicating "male." All 
other characters result in errors. 

Errors generated from the above processes are descrintively printed 
out identifying not only the attribute name, but the character which 


caused the error. A comnlete description of all errors is contained 


in Apvpendix A. 
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1. CRDCHKI Algorithm for Table Output Processing 
The CRDCHK1 program contains five tables (C,D,G,L, and S) which 


assign meaningful output parameters to the record attributes which 

exist as one or two byte table keys in the logical record. For examnle, 
TABLE L of the CRDCHKI proqram lists the ten possible levels of educa- 
tion which are considered in SOIRS. Any one of these levels may be 
indicated in the logical record image by inserting a number ranging from 
0 to 9 in byte 101 of the record. When this byte is processed by 
CRDCHKI, this numeral must be transformed to a meaningful pnemonic or 
abbreviation which will appear in the output report. The manner by 
which this transformation occurs is described in the following example, 


USInGeeseE LE for illustration. 


address (b (veils | Table key 
0000 GSCH 0 
0004 HSCH | 
0008 TYRC Zz 
0012 Z2YRC 3 
0016 SHIRE 4 
0020 -PG- 6 
0024 BACH 6 
0028 Cael / 
0032 ~MS- 8 
0036 PHD - 9 


Hexidecimal and binary formats are used for representing all characters 
internal to the machine, but for purposes of this example will be 
Supplemented by base 10 notation. 

The algorithm takes the hexadecimal representation of the Table 
Key and logically "ANDS" the Key with the hex constant "OF." This 
results in a pure binary number which is then multiplied by four (4). 
Adding this result to the address of the first attribute in TABLE L 


yields the address of the desired attribute. For nurnoses of tllustratton 
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let the table key he equal to 2),(F2,;, = 11110010,). Submitting 
this value to the logical "AND" operation with OF 16 = OOOOTTII,: 
11110010, 
00001111, 


result of "AND" 00000010., 
multiplication by 4 yields: 00001000 


2 
adding this value to the address of the first attribute 
orp (gd) les Sligg 
00000000, 
00001000, 
00001990, = 08, 4 


where the address 08, 6 1S pointing to the desired attribute 
1YRC ( one year of college) 


In the example above, the address of the first attribute of 
TABLE L was assigned a value of O00 only for convenience in computation. 
During actual program execution, this address can be located at any 
authorized absolute address in core storage. The advantage of this 
method of table retrieval, is that the desired attribute is obtained 
in one table reference as opposed to a time consuming serial search 
of the table, notentially involving all attributes. The attributes 
of the four other tables in CRDCHK] are obtained in a similiar manner 


using the same basic algorithm. 


C. UPDATE PROGRAM 

The General Characteristics of the UPDATE Program are described 
in section III. D. 2.b; the basic functions of the program are 
reiterated as follows: 


1. Add new records to the Current File 


4) 


2. Update records in the Current File 


3. Update and transfer records from the Current File to the 
Historical Five. 


4. Delete records. 
The UPDATE Program permits updating of the following information 
attributes only: 


Designator 

Designator change history 
Rank 

Date of rank 

Curriculum number 

Degree area 

Degree level 

OPR (graduate and total ) 
Graduation date. 


Oo On DD OO FP W PO -? 


As each input data card is read, a test is verformed to determine if 
the entity is a U.S. or Foreign Officer. A star (*) in column 1 indi- 
cates a Foreign Officer and the file is searched alnhabetically until 

a match is encountered. If column | is blank a serial search on social 
security numbers is conducted until the desired U.S. Officer record is 
found. The following parameters on input data cards indicate record 
disposition: 


1. A percent sign (%) indicates delete the subject record from the 
file. 


2. A dollar sign ($) indicates the record is to be undated and 
transferred to the historical file. 


3. A star (*) indicates a new record addition. 


4. The absence of any of the aforementioned special characters 
results in an update to the subject record and retention in the Current 
File. 

Additional requirements for input data preparation are discussed in 


detail in Appendix A. 
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D. FILESRCH PROGRAM 

The Information Retrieval Program (FILESRCH) is at the hierarchical 
apex of all SOIRS programs and is the essence of the system. FILESRCH 
iS a management tool and will resnond to information inquiries keyed 
to the following information attributes subject to the search-key 
parameters (equal (=), not equal (#), and an inclusive range (%) of two 
numbers (2 digits each)). 

Possible Search Attributes Possible Search-Key Parameters 


Social Security Number (A) 
Sex (B) 

P-Code (C) 

Designator (D) 
Service/Country (E) 

Year of Birth (F) 

Year Group (G) 
Rank (H) 
Curriculum (1) 
Degree Area (J) 
Degree Level (K) 
OPR (Graduate) (L) 
OPR (Total) (M) 
Graduation Year (N) 


Sel se 


5 
(The alnhabetical characters in parentheses after each attribute, A-N, 
are keys used to refer to respective attributes during input data 
preparation. ) 
The result of FILESRCH program execution will yield a subset of the 
file searched corresponding to the logical "AND" of each search attri- 
bute (together with its search-key parameter) with all other search 
attributes desired. The following two elementary examnles will illus- 
trate this property. 

1. A file search keyed to the following inputs: B=F, F%36,45, 


1=360, L%25,30 will yield a list of Female students with a year of 
birth ranging from 1936 to 1945, who were enrolled in curriculum 360 


43 


and possessed a graduate QPR ranging from 2.50 to 3.00. The entities 
for which all of the foregoing attributes are true would anpear on the 
SOIRS output report. 


2. A file search keyed to: A=549426211, D=1100, F#40 would yield 
at maximum one entity; the student who has a social security number 
equal to 549-42-6211, a designator equal to 1100 and who was not born 
in the year 1940. (Obviously, since a social security number is unique, 
the output list could contain no more than one student, and then if 
and only if all search attributes are true). This case is an example 
of a search which should not be initiated since the information on one 
individual is easily obtained from a quarterly list which should be 
made available to each Curriculum Officer. 

During a given retrieval run it is possible to key on all search 
parameters (A-N), however, as indicated in exampvle 2 above, certain 
combinations could result in absurd output listings. The limitations on 
searches are: (1) each search attribute can be used only once for each 
program run; and (2) the range search-key (%) can be used only twice 
during a program run. This latter restriction arises from a programming 
requirement to use only four bits to set condition codes. Two bits 
are required for = and #, and each % requires one additional bit; 
in this case a maximum of two range checks are allowed in order to 
contain all testing criteria in NIBBLE configuration. Even with the 
above restriction, there are 6.24 x 10° possible independent searches 
available resulting in a rather high degree of search flexibility. 

1. The Basic FILESRCH Algorithms 

FILESRCH will process desired information in accordance with 
the type of Search-Key Parameters (=,#,%) specified in the input data. 
To keep track of seven possible combinations of search-keys, a one 
byte storage area called FLAGMASK (FM) is established to record and 
subsequently direct the FILESRCH processing with respect to search- 


key requirements. FLAGMASK will have one of the following confiqurations 


after all input data has been processed: 


44 


FLAGMASK search-Kev Processing Required 


M1, J 
110 ho yt 
10] = 
100 7 

011 # |= 
010 ff 

001 = 


The algorithm which directs correct search-key processing is illustrated 
in figure 6 (normal use of Immediate Compare and Test Under Mask 
instructions are required). 

Depending on the FLAGMASK setting, innut data is compared with 
each record of the file and appronriate entities are listed in the 
outnut. The method of introducing desired information attributes 
to the processing program will be discussed in the followina para- 
granhs. 

All of the possible search attributes are contained in bytes 
37-193 of SOIRS Logical Record. This results in a 6/ byte field which 
might contain one or more sub-fields of interest. In order to 
extract the required attributes, a masking scheme was develoved for 
each key-search parameter (%,=,#). For nurpose of discussion, only 
the equal key parameter will be referenced. 

Three 67 byte storage areas are utilized to nroduce a field 
which will be used in a serial search of the file. For purnoses of 
illustration these three areas are to be called ENMASKI, ENMASK2, and 
SAVEQ. When an input data card indicates a key-search narameter of 
equal (=), the search attribute is placed in ENMASK] (initially all 
zeros) in a position corresnondina to the attribute's location in 
bytes 37-103 of the logical record. One's are inserted into the 


corresponding bytes of EQMASK2 (initially all zeros). This nrocess 
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FIGURE 6 


DECISION ALGORITHM for DETERMINATION 
of SEARCH-KEY PARAMETERS 





ENTER “WITH 
VARIABLE 
"FLAGMASK" 
(TAN 






=,# 5% 
; O's las 
7 = 
MIXED 
O's Ss 
7 ii 
* 
T™™ TEST MASK, 
MIXED a logical Assembly 
Language instruction 
# 


46 


continues until all input data cards are processed. At this time 

bytes 3/-103 of the first file record are nlaced in SAVEN. Immedi- 
ately a logical "AND" between SAVEN and ENMASK2 is executed resultina 
in destruction of undesired attributes in SAVEN. EQMASK1 and SAVEN 
are then compared character by character. If an equal comnare results, 
the subject record is desired and nrinted. For example, let the 
following be indicated on a data card as the only desired information: 
B = F, where F = 11000110) ¢. The user desires a list of all female 
students. The hexadecimal equivalent of "F" would be placed in byte 

28 of EQMASK] and ones would be inserted in byte 28 of EQMASK2: 


EQMASK1 + zeros 11000110 zeros > 
0 66 


byte 23 
ENMASK2 « zeros a zeros > 
0 byte 28 66 


Reading the first record from the file and moving the 6/7 bytes of 
nossible search fields to SAVEQ, would yield in the case of a male 


entity: 


SAVE) other | 11010100 other 


0 ~ data byte 23 data 4 
"ANDING" SAVEQ with EOQMASK2 yields: 


SAVEN zeros | 11010100 zeros 


| 0 byte 28 " 
A compare of EQMASK] and SAVEQ will result in the rejection of the 
current record. This process would be continued until the file was 
exhausted. The output report will contain all female students. 

Based on the configuration of FLAGMASK, the other six methods 


of processing would be conducted in a similiar manner. 
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A complete description of FILESRCH input data preparation, 
together with several examples, is included in Anpendix A. 

There is one final characteristic of the FILESRCH program 
which will be valuable to users. This is the Phercit ability of the 
program to dump the entire file without resorting to the System 
Utility IEBPTPCH. This may be accomplished by using one of several 
search attributes and specifying a search-key parameter of unequal (#) 
with data which could not be included in any record. For examnle, 
search the file for entities who were not born in the year 99, or 
those who have a social security number not equal to 999-99-9999. 


The results would obviously yield a listing of the entire file. 


E. CHOOSING A PROGRAMMING LANGUAGE 

The most important criteria leading to the choice of Assembly 
Language (AL) as the programming lanquage for SOIRS, was the desire 
to achieve maximum compatibility with the Bureau of Naval Personnel 
which emnloys AL for Officer Files. The only alternative lanauages 
considered were those from the List Processing Set (LISP, PL-1, etc.,), 
and those were inferior to AL with respect to efficiency of machine 
execution. Additionally, AL is more commonly used (locally) than any 
list processing language, and it is therefore expected that program 


maintenance will be carried out more effectively. 
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¥. CONCLUSION AND RECOMMENDATIONS 


This paper has discussed an Information Retrieval System which 
was develoned to fulfill certain snecific requirements for a vartic- 
ular groun of managers. As noted in section II, the desires of these 
managers resulted in designing a narrow scone retrieval system. How- 
ever, adequate space has been provided in the logical record to exnand 
the number of information attributes per entity if desired, and there 
is sufficient modularity within all proaram nackages to nermit the 
insertion of additional processing routines with a minimum of effort. 
In other words, the present system could easily be expanded into a 
broad base retrieval system which could satisfy the information re- 
quirements of a larger set of managers. Recommendations for future 
modification and expansion of SOIRS are discussed in the following ~ 
paragraphs. 

1. SOIRS should be imnlemented as soon as nossible, thereby 
eliminating an additional Historical File creation based on BUREAU 
data which does not contain all of the desired information attri- 
butes. Curriculum Officers could effect imnlementation using the 
following steps: 


a. The collection of data on all students vresently attending 
NPGS. 


b. Key punching the subject data. 


c. Processing the record additions onto the Current File with the 
CRDCHK] and UPDATE programs. 


The above steps would be carried out in accordance with section 


III. D. 2 and Anpendix A. 
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2. Correspondence with the Bureau of Naval Personnel (PERS-N) 
Should be initiated to develop a transaction file which would be used 
to update the following attributes on an annual basis: 


Rank 
Designator 
Date of rank 
P-code 


Retirement year 


aoe Oh UwDCUM 


Designator change history 
q. Current duty station 


After the format of this transaction file has been agreed unon, a 
program should be written to carry out the subject update. The most 
complex area of the program would be the insertion of a new duty sta- 
tion, which is easily accomnlished because all duty station name fields 
are of equal length. By moving the logical record into a core nosition 
of length 248 bytes and shifting all station names right 16 bytes, the 
first name field is avatlable for a new current duty station. The 
right most 16 bytes of this core storage area should not be moved to 
the updated file. 

3. After implementation of SOIRS, user surveys should be con- 
ducted to determine if changes to the system are required. Currently 
112 bytes of the logical record are reserved for past duty stations, 
however these areas are blank since the data was not available in ADP 
form at the BUREAU. Perhans a requirement for onlv two nast duty sta- 
tions could be justified, releasing 80 bytes of the record for addi- 
tional data of a personnel accounting nature such as section assignment 


and transfer between curricula. The former being an additional 
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administrative assist for all Currtculum fftcers, and the latter beina 
particularly useful to the Engineering Science Curriculum Officer since 
a considerable number of Engineering Science students do transfer to 
other curricula areas. 

4. Consideration should be given to increasing the size of the 
SOTRS logical record and inserting data which would support information 
attributes of the following nature: 


Refresher course requirements 
Military housing requirements 
Text book requirements 
Classroom scheduling 


Deseo Oo 


Flight scheduling 
These and other attributes could be useful in nreparing resource load 
analvsis. For example, the availability of nrojected class schedules, 
curricula schedules, and instructor assignments (all derived from a 
data base) would enhance certain areas of faculty administration, and 
promote the coordinated develonment of each separate curriculum. 
Additional apnlication programs or subroutines would be required to 
cope with the expanded system. If future chanaes to SOIRS are not 
required or are not feasible, the notential of the data base should be 
exnloited through the use of special programs which would renlace 
certain present manual processing chores (e.g., the quarterly computa- 
tion of MPR is currently accomplished by use of EAM methods). 

5. Investigation should be conducted, after sufficient file usage 
data is accumulated, to determine the feasibilitv of pnlacing the 
system into a real time environment. This could be accomnlished by 


placing application programs on the 2314 magnetic disk drives in load 
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module form, and supplying input data at an on-line terminal. If 
real time is desired, the most current copies of the files should also 
be disk resident. 

6. Although far removed from actual machine lanquage, list pro- 
cessing languages offer certain advantages over AL. Snecifically, these 
languages by their nature are most effective in an information retrieval 
application, and should perhaps be considered for SOIRS at a future 
time. 

7. There are two minor problem areas of SOIRS which require 
additional consideration subsequent to imnlementation: 

a. It is not uncommon to encounter a student who has attended NPGS 
on two separate occassions. This situation will result in a double 
entry in the Historical File after comnletion of a students second 
period of attendance at NPGS. This is an undesirable condition and 
can be corrected by establishing an additional education data field 
within the logical record. If this is done, it might be advantageous 


to record the undergraduate education of all officers in this addi- 
tional field. 


b. The printed output, resulting from execution of the UPDATE nro- 
gram, currently contains no descriptive labeling. This condition should 
be corrected if UPDATE is to be used by an individual other than a 
relatively exverienced programmer. 
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APPENDIX A 


NPGS 
STUDENT OFFICER INFORMATION 
RETRIEVAL SYSTEM 
(SOIRS) 
USER'S MANUAL 


This manual provides a basic introduction to the use of the NPGS 
Student Officer Information Retrieval System (SOIRS). It is written 
for those individuals who have not had previous automated data 
retrieval system experience. 

Examples are given throughout the manual to emphasize the basic 
features of SOIRS. A complete and detailed description of SOIRS may 
be found in a thesis on a Proposed Student Officer Retrieval System 
by LCDR's R. L. HENRY and L. L. MASSA. 

The information contained in this manual should enable a reader to 


use SOIRS effectively within a short period of time. 
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PART 1. INTRODUCTION 


The NPGS Student Officer Information Retrieval System SOIRS) 
consists of four basic parts: 


1. Card deck input error checking. 

2. BUPERS Historical File initialization. 

3. Current File update, and record transfer to Historical File. 
4. Current and Historical Pile information retrieval. 


Of these parts, only parts one, three, and four, will be of pertinent 
interest to the user. 
This manual is organized into sections as follows: 


INTRODUCTION 

SYSTEM ORGANIZATION 

PUNCHED CARD RECORD INPUT FORMAT 
FILE UPDATE AND TRANSFER PROCEDURES 
FILE SEARCH TECHNIQUES 


rt W Pr - 


Sections three, four, and five contain detailed instructions with 
examples of input/output data including error message's, their possible 
cause, and correction procedures. 

This manual contains the information needed by curriculum officers to 
implement and use SOIRS effectively but, it is emphasized that it does 
not provide the information needed for SOIRS file maintenance. The 
Application Programmer assianed to maintain SOIRS will need the addi- 
tional information contained in a thesis on a Proposed Student Officer 
Retrieval System by LCDR's R. L. HENRY and L. L. MASSA on file con- 


struction, record format and Job Control Lanauaae. 
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PART 2. SYSTEM ORGANIZATION 


SOIRS data is contained on two magnetic tape reels designated the 
"Current File" and "Historical File". The Current File contains the 
following data items on all officer students presently attached to the 
Naval Postgraduate School at Monterey. 


Name 

Rank 

File Number 

Branch of Service or Foreign Country 
Sex 

"IGEP" Indicator 

Social Security Number 

Date of Birth 


. Current Desiagnator and Previous Desigqnator with Date of Change 
if applicable. 


10. Date of Rank 
ll. Original Source Code 


Oo CON DD OF FP W PY — 


12. Year Group 

13. Year first eligible to Retire 

14. P-Code 

15. Ouarter and Year started school 

16. Expected Quarter and Year of Graduation 

17. School Curriculum 

18. Expected Level of Education to be achieved (M.S., B.S., etc.) 
19. Expected Area tn which Dearee will be awarded (E.E., 0.R., etc.) 
20. Current, Graduate and Total "OPR" 

21. Chronological list of last eight Duty Stations. 


The information contained in data items 3, 6, 9, 11, 12, 13, 14, and 
21 is not included for foreign and non-Navy officers and data item 7 
is additionally omitted for foreign officers. The Historical File 


contains identical information on all officer students who have 
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completed a course of study at NPGS Monterey with actual and final data 
substituted for the expected and current values contained in the Current 
File. 

Current File initialization is accomplished by locally prepared 
punched three card deck input for each presently enrolled student 
officer. Initialization of the Historical File requires a magnetic 
tape input from the Bureau of Naval Personnel and therefore will only 
include data on U.S.N. officers currently on active duty. It is 
expected that when SOIRS is actually initiated by PGS Monterey the 
Historical File input from BuPers will be augmented with local records 
available in the Registrar's office to include previous officer students 
for foreign countries and other U.S. military services. 

Current File updating (additions, deletions, and data record changes) 
and transfer of individual student officer records to the Historical 
File is accomplished locally using punched card input. Historical File 
updating can be accomplished from BuPers tape records for applicable 
data items (Rank, Duty Stations, etc.). It should be noted that all 
locally prepared three card individual student data decks are error 
checked by a SOIRS program prior to inclusion on a maanetic tape file. 

Current or Historical File data may be retrieved by searchina on 
various combinations of fourteen data record parameters. The search 
combinations are made up of equal, not-equal and inclusive numeric 
range comparisons. Each record extracted as a result of a Current or 
Historical File search is printed and the printed output contains all 
the information available on the specified file for the selected 
individual record. 

All SOIRS data manipulation programs are coded in Assembly Languaae 


and are disk resident in an assembled load module form. 
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PART 3. PUNCHED CARD RECORD INPUT FORMAT 


This part of the SOIRS user manual describes the procedures for 
making up input data card decks and eliminating data input errors by 
verifying sixteen key data fields. All three card input data decks, 
used for Current File initialization or as a Current File record addi- 
tion with the UPDATE program must have the following individual student 
officer information keypunched in the columns indicated. A * appearing 
after the card column numbers signifies that the field is to be left 
blank for all foreign and non-Navy officers. A ** signifies that the 


field is to be left blank for foreian officers only. 


CARD 1 
Column(s ) Information 
1-6 * File Number 
7 - @6 Last Name(b)first name(b)middle name(b)(b)......... (b) 
(b) = one space, truncate letters in excess of thirty 
characters. 
37 * : Jf record is to be added to Current File 
38 Rank Code: from Table "A", Fiaure 9 
39 - 42 * Desianator 
43 - 44 * Year Group 
45 * Year Group subdivision (blank if N.A.) 
me -4e * Original Source Code: As listed in the current "Officer 
Register" 
49 - 54 Date of Rank 
Col. 49, 50 - Year 
51, 52 - Month 
53, 54 - Day 
Ss -"%o * P-Code (blank if N.A.) 
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CARD 1 (continued) 


Column(s) Information 
59 - 64 Date of Birth (Year; Month; Day) | 
65 Sex (blank if male) 


66 - 74 ** Social Securtty Number 





75 =e76* Year first eltatble to Retire (blank if N.A.) 

ie - 19 Curriculum Number 

80 Expected level of education at graduation code: From 
Table "B", Figure 9 

CARD 2 

Column(s) Information 

1 - 4 * Date of Desiqnator change (blank if N.A.) 
(Year; Month) 

5 me * Old Desiqnator (blank if N.A.) 

9 School start quarter 

10 - 11 School start year 

12 Expected graduation quarter 

13 - 14 Expected graduation year 

15 - 17 Current graduate OPR 

18 - 20 Current total OPR 

All Expected Degree at graduation code: From Table "C", 
Figure 9 

22 - 23 Branch of Service or Foreian Country: From Table "D", 
Figure 9 

24 Number of past Duty Stations (including NPGS, Monterey) 
Note: U.S.N. Officers must have a minimum of 1 and a 
maximum of 8 in this column. All non-USN students must 
have a "O" in this column. 

25 =a40 * S(b)PG(b)Monterey(b) (b) (b) 


(b) = one blank space 
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CARD 2 (continued) 


Column(s) Information 
4) = 56 * Previous Duty Station (blank if N.A.) 
57 - 72 * Second previous Duty Station (blank if N.A.) 
73 - 80 Blank 

CARD 3 
Column(s) Information 
1-16 * Third previous Duty Station (blank if N.A.) 
Pe - 32 * Fourth previous Duty Station (blank if N.A.) 
33 - 48 * Fifth previous Duty Station (blank if N.A.) 
49 - 64 * Sixth previous Duty Station (blank if N.A.) 
65 - 80 * Seventh previous Duty Station (blank if N.A.) 


Prior to inclusion of new student officer data decks on Current 
File magnetic tape they must be processed by the SOQIRS input card deck 
verification program to eliminate errors in key data record fields. 
Sixteen input card data fields are checked for errors. If any errors 
are detected an error message is printed that specifies the incorrect 
data field and prints the non-valid character(s) found. A list of 
sixteen possible error messages, with the indicators * or ** used in 


lieu of non-valid characters, is shown below: 


1. WARNING CARD DECK DELETED DUE TO ERRONEOUS DATA. 
2. INCORRECT AREA CODE = * . 

2 weal NCORRECT@CURR@CUDE=.* 

Ae INCORREGT CRY CODE = “~ . 

5. ONCURREC) DEGkecope =~". 

Geli CORRECT ADESG CODE — ae 

7. INCORRECT DUTeGODEe= “ex: 

S. INCORRECT EDTE CODE = * 

SF = * 


INCORRECT GOPR CODE 


6] 


if 
* 


10. INCORRECT RANK CODE 
11. INCORRECT SDTE CODE 
12. INCORRECT SRNR CODE 
13. INCORRECT SSNR CODE 
14. INCORRECT SVC CODE = ** . 
lSe  eENGORKECT TORRSGODE = * .. 
16. NEW RECORD IND MISSING . 


we 


Hl 


1 


* 


i 


* 


A description of the type of error checking performed, on each of 
the sixteen data fields tested, with an example of each resulting error 
message from the samnle output contained in Figure 7, is shown below: 


1. NAME FIELD: First ten columns checked for non-blank and alnha- 
betic characters. Result of error(s) = card deck rejected and no 
printed output except the statement, ° WARNING CARD DECK DELETED DUE TO 
ERRONEOUS DATA ". Shown in Figure 7. 


2. DEGREE AREA CODE: Checked for valid alphabetic characters " A " 
through " T ". Result of error = error message printed as follows, 
"INCORRECT AREA CODE = X ". Shown in Fiaqure 7. 


3. CURRICULUM: Checked for non-numeric characters (including blanks). 
Result of error(s) = incorrect curriculum number and the followina 
error message, " INCORRECT CURR CODE = A", printed as shown in Figure /. 


4. FOREIGN COUNTRY CODE: Checked for valid numeric codes " 20 " 
through " 41 ". Result of error = error message printed as follows, 
" INCORRECT CTY CODE = 51 ". Shown in Figure 7. 


5. EDUCATIONAL LEVEL CODE: Checked for non-numeric characters 
(including blanks). Result of error = error message printed as follows, 
" INCORRECT DEGR CODE = J ". Shown in Figure 7. 


6. DESIGNATOR: Checked for non-numeric characters (including 
blanks). Result of error(s) = incorrect Desiqnator and the following 
error message, " INCORRECT DESG CODE = / ", printed as shown in Figure /. 


7. NUMBER OF PAST DUTY STATIONS: Checked for non-numeric characters 
(including a blank) and maximum numeric value of eiaht. Result of error 
= only three duty stations and the following error message, " INCORRECT 
DUTY CODE = 9 ", printed as shown in Fiqure /, 


8. GRADUATION DATE: Checked for non-numeric characters (includina 
blanks). Result of error(s) = incorrect Graduation quarter and year 
and the following error message, " INCORRECT EDTE CODE = / ", nrinted 
as shown in Figure /. 


9. GRADUATE "OPR": Checked for non-numeric characters (includina 
blanks). Result of error(s) = incorrect Graduate OPR and the following 
error message, " INCORRECT GNPR CODE = B ", printed as shown in Fiaqure 
Ve 
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10. RANK CODE: Checked for valid alphabetic characters " A " 
through " S ". Result of error = error message printed as follows, 
" INCORRECT RANK CODE = & ". Shown in Figure 7. 


11. SCHOOL START DATE: Checked for non-numeric characters (includina 
blanks). Result of error(s) = incorrect school start quarter and year 
and the following error message, " INCORRECT SDTE CODE + L ", printed 
as shown in Figure 7. 


12. SERVICE NUMBER: Checked for non-numeric characters (including 
blanks). Result of error(s) = incorrect Service Number and the follow- 
ing error message, " INCORRECT SRNR CODE = I ", printed as shown in 
Figure 7. 


13. SOCIAL SECURITY NUMBER: Checked for non-numeric characters 
(including blanks). Result of error(s) = incorrect Social Security 
Number and the following error message, " INCORRECT SSNR CODE = U ", 
printed as shown in Figure /. 


14. BRANCH OF SERVICE CODE: Checked for the seven printed valid 
numeric codes 00, 01, 02, 10, 11, 12, 13. Result of error = error 
message printed as follows, " INCORRECT SVC CODE = 04 ". Shown in 
Fiaqure 7. 


15. TOTAL MPR: Checked for non-numeric characters (including blanks). 
Result of error(s) = incorrect Total OPR and the following error 
messages, " INCORRECT TOPR CODE = I". Shown in Fiaure 7. 


16. NEW DATA DECK INDICATOR: The following statement will be printed 
if indicator is not present. " NEW RECORD IND MISSING ". Shown in 
Figure 7. 

Figure 7 is sample output from the input card verification proaram 
and contains examples of each error message and statement described 
above. Additional entries are listed with multiple error messaaes 
because error messages will be aenerated for all errors found in each 
data card deck. 

Figure 8, illustrates the result of correcting the errors contained 
in Fiqure 7 and re-verifying the input card decks. It is emphasized 
that an error free output as shown in this figure is mandatory before 
the input card decks can be incorporated in the Current File. 

Figure 9 is a recommended hand-out for incoming student officers 
to use when providing curriculum officers with the data needed for 


initialization and updating SOIRS Current File. The hand-out contains 
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all required tables with complete and spectfic tnstructions for filling 
out the attached form which can be easily used by keypunching personnel 


in preparing the individual officer's three card data input deck. 
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INCOMING STUDENT OFFICER 


CURRICULUM OFFICE DATA SHEET 


The attached data sheet is divided into three IBM card images. 


The data sheet is to be filled in exactly as instructed below. Do not 


use lower case letters or substitute blanks for zeros. Each data field 


block must be completely filled in unless specifically stated otherwise. 


Foreign officers should not fill in items marked with * or **, non- 


Navv U.S. officers should not fill in items marked with *. 


CARD | 
Block(s) 
| - 6 
7 - 36 
38 
39 - 42 
43 - 44 
45 
46 - 48 
49 - 54 
55 - 58 
65 
66 - 74 
75 - 76 
77 - 79 
80 


kk 


xk 


Required Data 

File Number 

Last name (b) first name {b) middle name (b)(b)...(b) 
(b) indicates blank spaces 

Omit portion of name that exceeds thirty letters. 
Rank Code: From Table "A ", 

Designator 

Year Group 


Year Group Subdivision (blank if N.A.). 


Original Source Code: As listed in “Officers Reqgis- 
ter", 


Date of Rank (Year, Month, Day). 
P-Cowe (bilank if Tighe 


Sex: Insert "F" if Female, Male officers leave 
blank. 


Social Security Number 

Year first eligible to Retire (blank if N.A.). 
Curriculum Number 

Expected Level of Education at Graduation Code: 


From Table "B". 
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CARD 2 


Block(s) 

1 2 x 

5 - 8 ed 

9 - ll 

12 - 14 

EDma a lth, 

18 - 20 

2 | 

2oua=n eS 

24 

4] = 956, * 

Dieaace. * 
CARD 3 

Block(s) 

1 - 16 ce 

1 as Yee 

33-48 * 

49-64 * 

Oomesoo  * 


Required Data 


me Change Data: Year and Month (blank 
if Ne Ae Ie 


Old Designator (blank if N.A.). 

School Start Date: Quarter and Year. 

Expected Graduation Date: Quarter and Year. 
Current Graduate OPR; 000 if none established. 
Current Total OPR: O00 if none established. 


Expected Degree at Graduation Code: From 
Table "C". 


Branch of Service or Foreian Countrv Code: 
From Table "D". 


Number of Duty Stations listed below. 

Note: USN officers must have a minimum of one and a 
maximum of eight in this block. All non-USN officer 
students must have a "0" in this column. 

Previous Duty Station (blank if N.A.). 


Second previous Duty Station (blank if N.A.). 


Required Data 


Third previous Duty Station (blank if N.A.) 
Fourth previous Duty Station (blank if N.A.) 


Fifth previous Duty Station (blank if N.A.) 
Sixth previous Duty Station (blank if N.A.) 


Seventh previous Duty Station (blank if N.A.) 
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PART 4. FILE UPDATE AND TRANSFER PROCEDURE 


This part of the SOIRS user manual describes the procedures for 
updating the Current File (including additions and deletions) and trans- 
ferring departed students records from the Current to the Historical 
ale. 

SOIRS file updating is accomplished by the Current File Update and 
Historical File Transfer Program (UPDATE) in one step. This program 
adds, deletes, and changes Current File records in addition to trans- 
ferring records to the Historical File (records may be weies — 
the transfer process). The following student officer record data items 
can be changed using the UPDATE program: 


Designator (including date of change) 
Rank 
Date of Rank 


Curriculum 


Educational Level 
Graduate and Total OPR 
. Graduation Date (Quarter and Year) 


1 
2 
3 
4 
5. Degree Area 
6 
7 
8 

The punched card deck format for records to be added to the Current 
File is described in detail in Part 3. Record deletion, change, and 
transfer requires a single punched input card which is described below. 
Anv data item that is not to be changed may be left blank. The * and 
NAME fields for foreign officers and Social Security Number field for 
all other students must be filled in because these fields are used to 


identify the desired Current File record. Items marked with a * apply 


to foreign officers only and items marked with ** anply to U.S.N. 


jie: 


officers only. 


1. RECORD DELETION CARD 


Column (s) Information 

1 vs =: Foreigm Officer indicator 

fe ~ 529, agile Name: Exactly as it apnears in Current File tape 
records 

Pe 1o Name: First nineteen characters only 

20 - 28 Social Security Number 

29 - 79 Blank 

80 %: Record Deletion Indicator 


2. RECORD UPDATE AND TRANSFER CARDS 


Column(s) Information 

] es *: Foreign Officer Indicator 

2-29 * Name: Exactly as it annears in Current File record 
1 - 19 Name: First nineteen characters only 

20 - 28 Social Security Number 

GUmens3 ** New Designator 

34 - 39 ** Date of Designator change: Year and Month 

40 Rank Code: From Table "A", Figure 9 

4) - 46 Date of Rank: Year, Month and Day 

50 - 52 Curriculum 

54 Degree Area Code: From Table "C", Figure 9 

56 Educational Level: From Table "B", Figure 9 

60 - 62 Graduate QPR 

63 - 65 Total QPR 

70 - 72 Graduation Date: Quarter and Year 

80 $: Record transfer indicator, leave blank if update 


only is desired 
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Examples of each type of UPDATE input card are contained in Figure 10 
and a standard coding sheet should be used to provide keypunch infor- 
mation. It should be noted that all possible data changes are shown 
in the examples of Figure 10 but they may be left blank if a particular 
data item is unchanged. 

The delete, update and transfer data input cards used in the UPDATE 
program must be in alnhabetical order and precede the three card data 
input decks that are to be added to the Current File (these do not 
have to be in alphabetical order), although each three card deck must 
be in correct order. 

In addition to effecting the required Current and Historical File 
magnetic tape record changes the UPDATE program vrovides printed out- 
put to verify each data record affected. If a delete, undate, or 
transfer data input card is not in correct alphabetical sequence or 
the * and NAME fields for foreign officers and Social Security Number 
field for all other students is incorrect, an error message will be 
printed for that input card as follows: " PROGRAM WILL NOT RUN. DATA 
UPDATE CARD FOR (student name) OUT OF SEQUENCE OR INCORRECT." If 
one or more error messages occur during execution of the UPDATE program 
the data cards containing errors must be corrected and the program re- 
executed for all input data cards. For successful execution of the 
UPDATE program no error messages may occur. 

Figure 1] is a sample output listing from the UPDATE vroaram con- 
taining several examples of record addition, deletion, updating and 
transfer. Record addition and deletion produces a single line of 
printed output containing the first one hundred and thirty-three (133) 


characters of the affected record with the appropriate indicator, 
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"* NEW *" or "*DELETE*" appearing at the right edaqe of the printed 
line. Record undating and transfer produces two lines of single spaced 
printed outout. The first line contains the first one hundred and 
thirty-three (133) characters of the original record. The second line 
contains the same data but includes all changes effected and the 
appropriate indicator "* UPDATE*" or "* XFER *" at the right edge 


of the printed line. 
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RECORD DELETION INPUT CARD (NON-FOREIGN STUDENT) 








RECORD UPDATE INPUT CARD (FOREIGN STUDENT) 
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PART 5. FILE SEARCH TECHNIQUES 


This part of the SOIRS user manual describes the procedues for 
extracting required records from the Current or Historical File. 
Current and Historical File record retrieval is effected with one 
to twenty, free-form, punched input data cards containing valid combina- 
tions (each key used must be followed by at least one snace) of fourteen 
search parameter keys. The Application Programmer must be told which 
file is to be searched as the keys are common to both the Current and 
Historical Files. These types of searches, EQUAL, NON-ENUAL or GREATER- 
THAN/LESS-THAN, may be conducted either singly or in combination. 
Each search compares all individual records in the specified file with 
the data specified on the innut data card(s) and extracts only those 
records that are respectively equal, not-equal, or within the snecified 
numeric range. Permissible record data field search parameters and 


their keys are listed below: 


DATA FIELD PERMISSIBLE 
SEARCH PARAMETER KEY SEARCH TYPE(S) 
1. Social Security Number A Equal 
Zz. SCX B Equal 
3. P-Code E Equal 
Not-equa|l 
4. Designator D Equal 
Not-equa|l 
5. Branch of Service or E Equal 
Foreiqn Country Code Not-equa | 


(from Tablie!D", Fie?) 
NOTE: A secondary key of "N" for all USN officers, "F" for all 


Foreign officers and "U" for all non-Navy U.S. officers may be used 
in addition to the primary key. (E=N, E#E, E=U, etc.). 
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DATA FIELD PERMISSIBLE 


SEARCH PARAMETER KEY SEARCH TYPE(S) 
o. ® Year of Birth p Equa | 
Not-equal 
Greater-than/Less-than 
7. Year Group G Equa | 
Not-equal 
Greater-than/Less-than 
8. Rank Code H Equal 
(from Table "A", Fig. 9) 
een Ute Curl Um I Equal 
10. Degree Area J Equal 
(fom Table "C", Fig. 9) 
11. Educational Level K Equa] 
12. Graduate OPR L Equal 
(To nearest 10th) 
13. Total OPR M Equal 
(To nearest 10th) 
14. Graduation Year N Equal 


Greater-than/Less-than 


The character " = " follows the search parameter key when an 
" EQUAL " search is desired. An equal search will test the specified 
data field of each individual record contained in the designated file 
(Current or Historical) for an exact match with the character(s) 
following the equal search indicator and print the comnlete record if a 
match is found. For example, if a list of all previously graduated 
students who were enrolled in curriculum 367 was wanted, the Historical 
File would be searched using a data card containing I = 36/7 as the 
search parameter key. 

The character " #" follows the search parameter key when a " NOT- 


EQUAL " search is desired. A not-equal search will test the specified 


data field of each individual record contained in the designated field 
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for an exact match with the character(s) following the not-equal search 
indicator and print the complete record if they do not match. For 
example, if a list of all USNR students presently enrolled in NPGS 
was wanted, the Current File would be searched using a data card 
containing E#02 as the search parameter key. 

The character " % " follows the search parameter key when a 
" GREATER-THAN/LESS-THAN " search is desired ( a comma must separate 
the numeric range values). A qreater-than/less-than search will test 
the specified data field of each individual record contained in the 
designated file for a numerical value greater-than or equal to the second 
and largest range value. Any records found within the specified range 
would be retrieved from the magnetic tane file and printed. For example, 
if a list of all currently enrolled students with a graduate OPR of 
2.0 through 2.5 was wanted, the Current File would be searched using 
a data card containing L%20,25 as the search parameter key. 

Any combination of permissible search parameter keys may be used 
with the following two restrictions: 

1. Only two greater-than/less-than search keys may be used at one 
time. For example, if a list of all students born between 1956 and 
1960, who received a masters degree, did not have a 1100 desiqnator 
and received a degree in the area of management was wanted, the Histor- 
ical File would be searched using data card(s) containing the following 
search parameter keys: 

F%34 , 40 

N%56 , 60 

K=8 

D#1100 

J=M 

The input data card image needed to conduct the above search could be 
as follows; 


re F%34.,40.....N%56,60.....K=6. sce OG eve 


The periods denote blank snaces. 
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2. A maximum of twenty search parameter keys may be used in any 
one file search. The search parameter keys are free-form as mentioned 
previously and can occur anywhere on the input data card(s) as long as 
one or more blank spaces separate each search key. 


The error message, " ERROR IN INPUT CARDS * PROGRAM WILL NOT RUN * 
RECHECK INPUT CARDS AND RESUBMIT ", will occur if more than two greater- 
than/less-than search keys are used, more than a total of twenty 
search keys are used and when non-valid search key characters are 
used. 

The possible combinations of search parameter keys are too numerous 
to list and it is felt by the authors that the record retrieval flexi- 
bility provided by SOIRS will enable the user to perform any search 
required. 

Printed output contains all individual record data as listed in 
PART 2 for each record retrieved. Fiaqures 12 through 17 are illustra- 
tions of sample output resulting from the following Historical and 
Current File searches: 


1. FIGURE 12 1s a partial output listing of a sample Current File 
search for designators not-equal to 9999, which will result in a com- 
plete printout of the file as there is no such designator. The input 
data card would contain: D#9999. 


2. FIGURE 13 1s outnut from a sample Current File when searched 
for USNR officers who do not have a P-Code of 1510. The input data 
card(s) would contain: C#1519. 


3. FIGURE 14 1s output from a sample Current File when searched 
for all 1100 desiqnated officers with a graduate OPR of 2.0 through 
3.0 from year groups 1955 through 1965. The input data card(s) would 
contain: D=1100 L%20,30 G2%55,65. 


4. FIGURE 151s a partial output listing from a sample Current 
File when searched for Navy officers (USN and USNR) who have a graduate 
OPR of 1.7 through 3.0 and total OPR of 2.0 through 3.0. The input 
data card(s) would contain: E-N L%17,30 M%20,30. 


5. FIGURE 161s the complete output from the Historical File when 
searched for past graduates who received PhD's. The input data card 
would contain: K=9. 
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6. FIGURE 17 is a partial output listing from the Historical File 
when searched for 1100 designated nast officer graduates who received 
a Masters degree, were enrolled in curriculum 360 and graduated in 
1960 through 1965. The input data card(s) would contain: K=8 D=1100 
N%60,65 J=360. 

The curriculum officer, when initiating a file search, need only 
specify the parameters he desires the file to be searched for, and the 
type of search desired (equal, not-equal or greater-than/less-than) ; 
to the Application Programmer resvonsible for SOIRS. The Apnlication 


Programmer will insure the input data cards contain the required 


search parameter keys and are keypunched correctly. 
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**#* APPENDIX 8 
DATA CARD DECK 
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SEES E RE KES STE 
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¥ *NO 
* ARE_THERE ANY * * * 
* DATA CARDS t------ > PRINT END OF 
* Lene | ee * DATA MESSAGE * 
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v 
SSSegeeeee eee Sey Vy 
* * SHESESE EEE EK ESE HE 
* TEST KEY * * * 
* FIELDS AND * * STOP * 
* SET FLAG * + # 
* SWITCHES * KEREEKEEEEEEEES 
SESEEEEEKEREE DES 
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* NON-ALPHA DR $------- >*FIRST LINE OFS 
* “NON=BLANK — * *RECCR OUTPUT# 
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¥ * SECC HERES ESTES 
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YES» 
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SeeeeeeeeeeeeeeeE EE EE * * 
* *YES 
* PRINT BAD * 4 * 90 SCC. SEC. * 
CARD DECK ----' « NOs OPR, #--- 
* WARNING * * £TC., FIELOS * 
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Sees ee gegeee eyes ¥ * 
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* PRINT FIRST * 
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*LCAC AND EDIT* 
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-- FLOWCHART NUMBER [ ¥## 
VERIFICATION PROGRAM 


* 
¥ ¥ 
* * SEStESeeSeaeeeeeERESSE SE 
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* D0 RANK, SER. * * RINT 
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PRINT OUTPUT - 
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* * 
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* 


SOHC HEC HEKEEERESE DE 
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---> APPROPRIATE 
* ERROR * 
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BUPERS TAPE CATA TRANSFER PROGRAM 
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CURREAT TAPE FILE UPDATE AKC TRANSFER PROGRAM 
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* I§ THIS REC * 
-> TO BE Peter e---- 
* TC CURREN * 
° FILE? °® 
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ADOREC 


POSES ERHH HS FHOEEEEH EDS 


* REAO LAST TeC °® 
CARDS OF CATA 
* DECK 


PES RE REREE EERE S S| 


V 
EEE LELE SEL ESEEEL ELE SE) 
* % 


PRINT NEb 
RECCRC 


* Q 


LER ERE REE SEES SE | 


Vv 
POOHHOO OE SHE OED ESRD TD 


* WFITE ACCEC % 
RECCRD CN x 
* NEW" CLRR  * | 
TAPE FILE Vv 
SESKEHSEHSHSHSEHOEORe Qe 
* FER 
t 9 
eee 


a 
° ° 
OOH OOO RO ETOS . ° POOH EHOO EO HO DELO DED OY 
° ¢ * FES 
*wCVE SCC SEC ® * Bien seeeEC Be be be 
~-->e NR OR NAP ¢ => 10 BE BELETED Heeeen-> PRINT OELETED 
* INTO SEARCH ¢ * FROM te oee ° * RECCRO 
. K ad * FILE? * 
FEE TESI EERE EE) ¥ * 9090000004004 9 
° ’ 
NO * 
REACTRI/2 UPDATE 
PHOSPHO LOH OS OOOO REESE OOO EEO OO EO EEE EER EES v 
HRD OO EEE OES 
* REAC "CLC" bd Ms PRINT * “3 * 
CURRENT FILE CRIGINAL ° ExIT TC » 
TAPE RECCROD * * RECORD * ° REAOCO * 
OHOORO OVO SAEED 
909009040 0000% OOOO OTOL OOH DEES 
V 
* a Vv 
* ’ OCHO VOVES ODE OES 
¥ NC a © 
* HAS EAC CF ® * UPDATE sf 
° FILE MARK tome *CLRREAT FILE * 
° BEER REACHEC? * ° RECORD : 
® a Tee PES EES ESE 
° a 
YES* 
MYEDFTL ‘ r Vv HISTwRT 
* R 
CORSO LOO OO SEDO OOEDD « * 949499990090 09F 094ED 
* *YES 
* PRIAT RECCRC ° Seals te TS RECA * * WRITE UPCATEC 
KAME ANC * TC PE XFERRED Peoe--- RECCRO CA 
* ERRCR MESSAGE * * re PPllc ones * ® KISTCRICAL * 
° 
COKER HE EOE DD ° * ov exennacoueeme 
* ° 
NO ® 
CURRWRT 
OOKOOHE OOS COEDS CHOSE O OOO CORE SER EES eeeeneaconncsseaeuee 
° 
e REESE) “CLE™ @ * WRITE UPCATEC * * FRIAT * 
SSueeegE ELE Sy onEbeCebeRe apereere 
+ SNEWS RREAT * * R 
* RECCRO * Vv Ef cea 
FOR EOR OR OOO EEE Fes CHEE REDO EE CEE PHOTO OREO E SED © 
* E6e 
* * 
oe 
V 
EKER EREEES OKOKER EEDE 
* 
PRINT UPDATED -e2------~------ > 
RECORD 
CHRO OR CERES OES 
V 
OCC OOER HOODS DS 
* 
>* EXIT ¢ * 
* RE ACCC * 
CHOCO ER ONT EE DE 
oo% 
* * 
r= SEes 
ott 
oes 


TPRCPRI 
OCC OS OR SEHER ES 
* 
* INITIALIZE 
* ANC OPEN 
SOCCER HEEEH ENDS 


eee 


Q€erw reer 


REACCC 
COSHH OSE ES ESE EEEEEHS 
° * 
REAC CATA 
CARC 


LR ERE SEE ERE S SE 


2 V MYEOF 
* 
@ * TEPPER EER ERE REE 
* YES * INITIALIZE *¢ 
6° =6FAS ENO CF * @®TAPE SEARCH E® 
° CATA CARC -------5* OATA PRINT +d 
® PEEN REACKEC? ® bd OUTPUT 9 
* * ™ ROLTINE * 
e * SOCS OTC SERS EES 
* e 
AC °® 
PLKCKFK M 
COSHH HO ROSH OOESE CHT SORHSESOSHSSHE SORE ES 
* * 
° CCLUMN ° ry 
-~+>°® ACVANCE ° FRIAT RAGE 
" RCUTIRE ° * rE ACI NG 
n 
Pessisioeeses SET OSHS HE HOES 
eee 
° ® 
-¢ 829 
% ° 
eee 
V 
G o V 
e ° SOSH CE HSE SEES 
° ®VES 9 @ 
eo PAVE EICKTY ® °e CETERMIKE ° 
= CCLUYAS FPEEN e-~-! TYPE CF TAPE & 
© TESTEL? © * SEARCH a 
- ° * SPECIFIEC °® 
° y SOHCSTH SHES H SEH EES 
® a 
AC * 
Vv 
ie e 
° r) V 
e eAC COCR OOS REHOESS 
® CCES CCLUMN ® ® ExIT IC ® 
° CENTAIN ° * SPECEFIEO % 
® NCON-8C ANK * | ® SEARCH ® 
*CFLEACTOCR? © .Y SCOCSSHEHO SH SEHE OS 
° 8 e098 
® ° ° Are 
YES® 6 ® 
| eee 
V 
6 ° 
° ° 
° AC 
* FAVE TwENTY * 
® SEARCH SE 
e FARAPETEKS ° 
e PEEN SET? 6 
® uw 
* * 
YES* 
FRRER 
Vv 
SCOTS OTOH SH SEH ESE EOS Vv 
COmeeoe eee EER 
® ha one. ® ExIT Tc ° 
ANC CF Sd FARAMTER MASK * 
°* CATA PESSAGES * FOUT % 
SOROS THES HRS 


SCHOO HFT EO HTHHHH RS 


V 
Sooo ESTE EEESS 
+ 
. sTcP 
° 


CPAP ER REE R EEE 


e+ APPENCIX 8 -- FLOWCHART NU#BER 4A 


OATS FILE SEARCH PRCGRAM 


Eee eR EREEER ESR FB. 


SEARCH REUT 


EXAM ioe 


(RCUT?) 
SOSSSEEEOETEOED 


RC 


+ OF 
vos 


UT? 


RE 40 
ILE 
eevee 


05 


TAPE 
RECCR 
woe 


EEE REESE SER SEES EE RLS & | 


x 


os 


eae 


, eecere) 


PRTOATA 


PEER ERREER SEES B 


* 

* PRINT CATA 

PY ROUTINE 
Tee TET IESEO ERS 


*YEOFL 
TPE RE R RRR ESR RERRES SE ES | 


cs) e 
PRINT ENO OF 

* OATA MESSACE * 
weeeee 


euseeees ¥e 


Vv 
eueeeooneeeeees 


sToP 


PORSCHES ORSRHESOES 


=e. = eeee een ow oe 


Vv 
SCHHH ROSE TERETE SE ETS 
* PPTIAT FIRST . 
LiKE CF 
* PECCRETEUTELT » 


PERE E REESE EEE SE 


Vv 
eweeeeserseeges 


* ry 
eryCVc AKC ECIT® 
® PECCREC CATA *© 
*FCR 2AC LINE # 
° CF CUTPLT °¢ 
SOC OHO SESE EES 


V 
COTE OSE R TERE 


SCECCCE RANK, 8 
® 
eAR/CCLATEY F 8 
* CEGREE AREA 8 
SYMPCLS 
eee cosesreenes 


V 
CHSC OHH O EHO OE EES 
* Pee acer bd 
* eecePe. CUTPLT 3 


PESTO SHOT HEHEHE 


V 
PRR ERE EELS ES 


*#e 


PERE RRR ESE SES OS S| 


PARAMETER 
MASK ROUTINE 
SOCEE ESE ESOS 


oe 


¥ 
Been oe a= > 
» 


s 
* 
* 


ee APPENDIX 6 


CATA FILE SEARCH PROGRAM 


-- FLOWCHART NUMBER 46 %48 


* 
¥ ¥ 
* * CERT REE REESE ESS 
: *YES * * 
¥ OOES ° *MOVE SOC SEC * Md 
NON-Bt ANK @ eam > ENR iy 0 eee a >* 
¥ CHAPACTER * ¢ = 6©MaASK AR s * 
SEQUAL “AN? © . m 
% a TRE RRR ERE RSE SS 
a ¥ 
ip ek 
SEXCHK 
TESS RRR REDD BO 
* ie) 
*OR" FARAMETER® 
(SEX) IS SAME 
* AS "A RCUT : 
* 
SRECSE EHH HV ESHES 
PCOECKK V * 
* ® * 
* * * * 
* WYES 6 BYES 
¥ COES * OOES NEXT ¥ 
NOK-S8LANK Hone) COLURN t-<-=<= -< 
* CHARACTER * CONTAIN AN * 
PEQUAL "C%? * * aa d * 
* * * * 
* * * * 
AC * NO * 
OE SGCHK 
CUSEEEEEEEEEOES SHSSESE SES EETES 
* * * * 
*eDm PARAMETER ® * MCVE P-CCCE * ~ 
*(DESIGNATCR) * * INTC NOT 03s =52—— pa. 
* 1S SAME AS *& * EQUAL MASK * 
* “CY ROUT * * APEA * 
SHEE REE EES SHREK EO EEE ES 
oo Gul! Vv 
* * SeCES EEE REOE ES 
* *YES * * 
. CCES > * NEXT CCLUMN * 
NOf-8L BAK Bee w- ~~ PICETERPINES IF *=--=<--=S55 
* CHAQACTEPR * *MASK IS = CP * 
SEOUL ME’? © * UNEQUAL bd 
* * SEEKER EOE ORO RES 
“ * 
AC * 
NURCKK V * 
* * * * 
* * * * 
* wYES - 1S *NC 
& CCES * GREATER=-TRAN * 
NOK -AL ANK town > ANO LESS-THAN . == = ee 
* CHARACTER we MASKING 
*ECUSE “FYE © = NEEDED? * 
* * * * 
* * * * 
‘Cc 8 YES* 
V 
SKESRE SESE ER ESS V 
* FAFAMETEFS »® OEE ESE OEE EES 
es GO" TC wwe % * ® 
* ZEFE SIMILAR * * FXIT TC RANGE ®* 
TG THESE bd TEST 
* AYCNE * SRERE SESH SHE RES 
SHKHKH TERE ORERS 
CLUTECKHK V * 
* * * 
t * * ® 
* oes * *YES 
* CLES * 1S ECUSL s 
NCK-dL ANAK to----> MASK ING eo----- - 
= CHER ACTER . SPECIFIEC? * 
PEQUAL “AN? © . bg 
* * * * 
* * ” * 
\C * NO * 
Vv 
Seeeeeeeeceneee SESE E HERES TES 
* * * 
FXIT TO CCL ¢ * €XIT_TC RAAGE #* 
ACY RUT * s T . 


SOSeeeceeeeeeeeee 


ORES EERE EEE ES 


af 


CoH HH TEE TESS ETS 
EXIT TO COL 
AGV RCUT 
SECS SSF EdE TES 


Seeeeesesveseeetes 
¥ 


* MOVE P-COOE 
>* INTO EQUAL 
* MASK AREA 


SHEE SEE ES EEEE 


*# @eae 


V 
Seeeeesesetcoeees 


EXIT TO 40V 
COL ROUT 
SEKOEESE SESE EEE 


Seeseee beegggeesese 
* * 
*MOVE CATE CF * 
>* BIRTH INTO ® 
* SPECIFIED * 
* MASK * 
See eeggegegececeegese 


SSRERESEEEEE SES 

* MOVE 

* GRADUATION 

>* QOATE INTO 
* EQUAL MASK 
a REA 
eee eecene 


Pd 


bd 
* 


+ + & 


Lk hd ee eS es ee se ee 


e222 eS @ ee Oe Ow ee ee ee 


> 
V . 
SRE KEKE EKER EES 
* SPECIFY NEXT * 
ey PNUT AS A 
RE TUFN 
BOCRESS 
SEREREREREEE RES 


at 
® 
* 


SSEeeeeeece geese te 


ExT TC. €Ck 
BOV ROUTINE 
SERS RSE REE SESE 


bi 
* 
* 


*#¢ APPENOCIX 8 -- FLOWCHART NUMBER 4C ee 
DATA FILE SEARCH PROGRAM 


ALFCKK NUMTEST 


SHARE EE REET EEE COSSKEKEEREKEEE 
* ~ * * 
* RANGE SEARCH G + RANGE TEST * 
* ROUTINE g a ROUTINE * 
TST RESCEEREREES Pre EEL eCceEleeg \ S| 
Vv Vv 
* * * * 
* a * * 
* *NO * *YES 
* ARE TrCE % * HAS ROUTINE *& 
* CCMPARES toon * BEEN EXECUTEC 
* NEECED? * * Ywo TIMES? * 
* m * * 
* * * * 
* * * * 
YES¢ NQ * 
Vv 
* * 
* * 
* *X0 j 
* TS 2NCf GE * 
* MASK CE TAPE Peewee e ene oeee o<- 
* RECCRD? * 
* % 
* * 
* * 
YCSs 
Vv Vv 
4 * * * 
th * * 
* *eAC * RYES 
* TS 2NC LE we * HAS ROUTINE & 
* SSK LE TAPE Bm eee mewn eee > a BEEN EXECUTED 
¢ FECORD? ¢ * AY ALL? * 
€ * * * 
* * * * 
* * * * 
YES* NO * 
Co we ee eee ee 4 
| 
Vv 
* * Vv 
: * PTEeEEE TIAL TST 
* *#AC bs u 
* PSST GF ® *SET 1ST HIGH * 
a MESH GCE TAPE Maen mem nnn rere > * € LOW MASKS * 
* KECCE OQ? * * TO NUMBERS) *# 
* * * SPECIFIED * 
* * CHEHEKREREE EERE S 
* * 
YFS« 
Vv 
* * Vv 
* * Vv CHHHHHHR EKER EEE 
* *aC Seeeeeeeeee teense * * 
nu [oS TUL! IG * ¢ EXE?’ TC * * SET ROUTINE * 
+ MASK EF TAFE t----- >* SFPECTFIED * *EXECUTE FLAG #----- 
* FECCRS? ‘ * SEARCH . * t 1 * 
* * SESHH KOR HERE HEE * * 
ry * PER ecE SE CSOS eee 
- * 
YF Se 


Vv 
SCORE HEHREH HEHE 
* 
de: 
Ld it 
** 


* 
TO PRIAT $ 
RCUT INF 4 
eee enne 


1 
’ 
* * 


@ tt 
ep 


¢ 


tea @-<<--) 


PEELE SESS ELE SESE EE SES 


* 
PRINT ERROR 
* MESSAGE bs 


PSS SEES EES SES ES 


Vv 
COCKE SESE EERE SS 
* 
. STCP 
PERSE RR EES SE ES ES 


eo & 


SoSH RERSES ES 


V 

SEL SEESSES TEES: 
* * 
* SFT ROUTINE * 
*EXECUTE FLAG * 
* {i * 
* * 

* 


PEKKA ECE SE 


V 
PETES SESE RE EET | 


bd Exit T0 ‘ 

>* COLUMN * 

* ADVAACE bs 
Cea H EEE REESE 


SdNT 3 OL UL (985 s1 SNS Ome 7 v1 
Sv 3IVa" SiG) Naas ane J Loo LAW 

UV Id “Su ve SMUT As ae GNAOSS HOINVSY b +% dq 
€ da. A INviSNUD J tsS iia cf Tt V1 
_._T sTPIVA INVISWSO Otis Sot G et v1 
s>suddVv ifidNl © Wayd Ja las se (Z)071%o V1 
SosadGGv LligN] 2 Gdv2 Us 13S Ba (2£)0a%d v1 
ssa00dy ifiaNl Gav Ol ta$ sea Poirot) ee mm 
SSS qUUV allauftu SNITV UL t5aS bd sNild‘s v1 
(( aiid tii) Sahio® CalioNIT)D SN] N43dO 

(cl)vi cl LS 

fas? ct cs 

jadl >J 

Clos INISH 

st duad 

Se a Sa | Viva 

7*0 dOND 

Cl cl Aen 

* eee Ll yk) JA VS 

sT*x YIN 

LABS 


RE a i a RO a ae a a a 2 a a a a i ie ae i ae a ae a a a a ae a a i oe ok ok ae a ke ae ie oe oe oe oe OK ok ok ok 
ee a a a a i a a i a oe a ok a a a ak ok a ok ak a a ko oc a ake ak ok a ake kk ok ie a a a a ok oe ok ak 


ek i ae a ok a ae ok atl ; i ok 3 ok ok ok ok ak ok 
ek ok eC ak ake ok SNITinm0Qeu IONINEdG GN¥ NuilavdilvisaiNIi «xxx KK RK 
hk ek a Ko ke ok kK gC a ak ak 


OOO OOK ROK GO io gai ii i oka Jak ai gi ig a ak a kak ag aka ak ak ak ake akc ake acai ake ake ae aie a 
SECS CSOCCL CSCS OS CS TSEC CSC Ce STCS COS CCL ES SC ee SS Se Se Ss See ee 2 2 2S 


jglaid 


tdduagWU) 


HHHHAH HAH 


SeCPCCeCCeeereerreecer er eT Cee eee eCeCC Cee CCS SE CeCe eS CE SCS TOC COCO TC eT Te e 
SELES SOCOCLESS SSS E SOS LS CSE SSS SSS CC SSCS CCL SC SS See SS Se SCS LS STS ST TT TS. Se ee ee 
OOO IOI RIOR IO RO OO RO OI IO gag toi ga 2k gogo a gk a ak ai a ako ak aac sk ae ake ac a aie a ake age a a 


x 

ak 

ee “30a NUL Fisvu DJNIaClo Gl avlga daltJaayuld su idsfin Saduud 11V 
x & Ove Aumw tua JGsalNlaa s5S9DVSSSW dUgts HilM Lvwoud LtMNdualid Iw 
Xe JSiNldag UNV G5Sa1GS * GauUbLIIG Sd IIIM Vi¥U *GeuUssa Ten 
2 o3Gg suCcVy adadHnd du YUNIASTONOD SHUSU G4dVI Valu WSLSAS TIA 
3 NUlaYwaddwl asJlas0 LNSUNAS SYANSN C¥sd TIIM w¥d9U0d 
x 

ea 


dq 
l 
3 
J 


O 
A 
1 


YO mea 


* 
ek 
2 aK 
2K 
aK 
3K 
2 K 
ok 
3 


eR eo a a ak a teak aa ae ak ae a a 2 a i a ic ak a a ake ak ok ok ae ote a a a a ake a ok ok ok fe oe ak ok a ok ok ok ok tc 
Re RK go a aie ae ae a a ok a a a ak a a ak a a a ak ae a a a ake a i ak a a a ok a ak a a oe ak ae oe ak ak ak ok ak ok 
Me Re a ke ee oi ke a a a a a i a ye a a ak a a ak i hc a ak a a i a a ak a a ok ak ok a ae ok oe a a a a ak ok ok 


Ss ol x GU NIsA ae >I / 
LMHDGND | XIONAddy¥ eS ene 


YVIVWS 


V 


96 


iwaUlils NUlaoUs dl HUNFZ%a GNULOJ olan ees Jy 
ON ¥ViS AaliG au sIILIVA Wlw at5Sah Gr J* lod EZ 119 
2fi¥Ue YSw ataas Usa HINVEY UNLD muletrn C Jd 

GW Vis ALNG SU SHA As ey aes sor J? Cs) e2¢ [iJ 
Clad Nt au ASVNIY sa=SNnI Pome | ahi 

. €lu ava lJ a Garde | a> 

AtvdNIv Jai dGuUD VLd Alfiug LYSANUD = Ce Gere pe IN 
Vanv boat OLN] oN VAS Aitid aAuw (sc) C2 as 51 JAW 
HISU LXIN Usa Ja HINVaY UVad rs 

YNENYUVM WIGZQ YUaVD U¥b aiviga INTNawM* Lhiv afid 

~ OLD aN Wea s bee J vege fs Ti’y d> 

2lud AIZU CatdJ Usd GWhCe? HUN ot wie + x d 
dost GVHI LXIUN GUA HINGE SY 7C—K SE a Je 

sl lnus Gave UVbo Ca KINVYy GNUD Cl+%*Z Jd 
SVHI Jl osawWhin Sud Ulald sawviv iSsl 1LeI0° (2) 3 [1) 
diiba Gavd Gv Ca HIND UNUD U2+x!S 9 Jd 
Vn II] Js meiiSs ao 1g baa Nees ved’ (2)S 1u9 
NG Wy di HONVUe UNLO Od+x*s Jd 

3VnJ ANVId ddd G13sIid AWVN aSsL sC75 xX 2) S 119 

; oUG¥ IT vov¥o UL Lt UU Oh * av 

Naga JNIPA aN¥LoVJD os fa 4:5 Ole a 

ga Ni ddd ¥ Ll JdVU sactUltos ec ga 

Cee eeee eee LTE SS Se LCESECSLOOSC#O SESE CeCe LS SESE Se ee ce ee Se es 2 ee ee 
eR Rk ok ck ee a ke ake ake ok ak 
te ate ake ake he ak ak ak ok ak spDHILIMs OF id aa S UNV SGiIaISd ABA LdsaL RRERKKKKKX 
Bok kak ke ke ke ak kk ek ak ao ke ok ak 
fo Sok kk a lao tok ok koko kk aka takki igo kokok gok sok kok ok kok ak sak foak ak kak 
60 WI] adv € Gav¥2 saulo are d\ 

JoV2 UYot JUVSS (c) owl 139 

04 NI dudv 2 Ud¥D sdbuapd T%y 41 

Juv) UNC Ustad (s)onl ao 

du ink) YUGV 1 Uatd sails ears at 

JaVI LST UGaa (.)fivl a dy 

to oO ok lok koko aok tok ao tok sok ok oii kokokak Sok doko kok tok taka ak aki a ag ak ak ake ae a a 
eo oR sk ok kak ak ak ok Rk a ak kk a ok a 
tok ok teak ak ak a ok Atoeev iV Ove He ok ke ak oe ak ok ake 


Me RK AK KK XK OK Oe 


JWHiDA9 HUNYVdd UNL J 
YVd silU LT ASUYU LSoR 
YNlGtwote BUYVG «zNlosg 


* ie fro Mammon) a) PUP! 
9V Is 
Belt Vv dav ko 


Dis 


G“vNlUvad 3U0Uva du dNI? vyut thleta 
YnwiUvVad asyVa sau 4Nit ule aNlea 
UNb Ue soe 32) Videos spel Sle ivi 


Rk ROR ak ak ak ak 
Sor ROK lok koto kk kok tak i lok gotgkok lak Jak tokio sok kok took otk otk ag ak ak ak a ac ake ak 


Jd 
el 
Liid 
Litd 
aild 
alla 


HHH HH 


Hte He 


oH 


6 Yst Al o LNIFASNOD LAdAaSN]1 oP vi 


¢C J3y Ni swUdv IT Gavd datis EEC dy 

gO Oo oi ok kk tok Oo io kok iO a kagogogotaiai kak gc ak ick atc ai ak ag ak afc ake aie ak 
wR oR ak eka HK ak i ak aK 
Me ie oe a ok ak Xe ak ok ok WISHD dabWwhN AdToidaS WwIlD0s Vee Se 222 2 2 2 
yo ok ak ick 4K i ak ak ak ok ak ak 
SOKO kok GC OK ok ok iio ok kok kok gai ak otota koi gaa ak toa ai aie a afc ae ae afc ak 
2aTatNs S$ oN UNNUd¥Y HONVod UNGD LSdsueeinee Jd 
dss 2Tsd0°S* )=NON GUs iSs4 ets 2% (od) T2 113 

SW1 7 aftgaNu OULNI duu aAuwW Oc) 67" (Seo JAW 

_aNI 1 ue UVINi wOG 3sAUnW (cdos® (Sf 9)s% JAW 

SN1 JV dhigiltO ULNI S3WV¥N sAGW (299% (sf Tel JAW 
SALUVAVH 3IVdS JIMNY LosSNI 601396 (5)0 IAW 
ONTOVOS 3 TuNGU GNAOYVY Huw UNG? otx*y Ju 
JSn oUaus corde cae ©Ce J*SNI 1G 11) 

JNI 1 afidifNts YV¥a7)2 (5)6° (SS ZET)T JAW 

aNi Jv ineifNtt NI avd ONV IG sadSSNI » 63° (5)0 IAW 


Me eK eo ee a Xe Xe ak oe ok ok a ak ok ok ok ok ok kk ak ko kak ak ak ak ak eek ak ak ok ak ak ak ak ok ok ae of ok 
MEK Xe IK KE a a eRe a ae Re Ne Re oe Re Ok a Ko oe a ae eA Xe a oe ae eo a a oo eo ok ok ok ok ak ak ok ok ake a 


tok kak ok ok Xe ge ok age ae ok a ak ok 
Mei aK a a ak ok afidilib VavVd sW6b See ee 2. 2 2 | 
Me ak a Ke ok ok SNIV Gus aNITinbosiNisd GV s1G4 G¥Ule xexaaee cae 
ek ak a ak ak ok ak oe ak Me ko ak ie ak ak ok ok ak 


Me a oa oo a a ok ak a ok ok ok ok ok ok ok ak kk ok kk ok ok ok dk kk ok a ok kak ak kg ak ok a ok ok ae ae 
EK AK Ko oe ae a OK a oe ok i a ke he oe ae oe oo oe ok yo ko ak fe ok ok ok ok ge ae oe af ok ae ok a age ok a ok ok ok 


JUYVa MAN OL HUNGUd UND 5 lida JY 

39V¥c_wO t53 1 SONI Wc eus oa. 7° aJ 
iNVa LNGLS NYTldaud UNMUdGY HIUNVGUE aids se) 
39¥d MIJN OL HONVUG UNGD SVs 3d 

39VaG NO GNINIVwdad SaWIT asst 9° ctl oJ 

JV ils BOdaU Uavo vee mx eS AD LAW 

€ Ui AYN VAS ALNG 1455S ce’ dl v 

>V¥VL>o ALNU © Ginna HINVed UNUD CT + * ET Ju 
oh VY GLIA Xvw dus Visild Ky issl 640° (0)0 ae) 
| SvViS AaNG & UL HINVYd UNL Cl+¥uey Je 
oh VY UL IVA Naty Ud VASNG Kit AS34 eveId* (odd IV) 
€ JUL GN VLS ALNIG sass Cilec I v1 

vow o0add VLiS ALNG ANIUs sNidaf as Lild 

ai3J asNil wudd ¢ idVauauliS I1l*y aS 

sud) g@O0dda S9V55 aaclicd (Ci oeanl ya LAW 

yow 30043 GLINI Aisin sad$ivl eALhi se V=° (7) 9T4+aNI1 15 JAw 

Ysw yOocad CAN] aN s4DdYGUINI JACW loltc* (1l)ictan die JAW 
Likud Yon aGa UNNOaY HINVaGs JINUD Teles Sa Ju 


HH HR 


a 
-— 
di 


HoH HH He 


TiS s4 


98 


SNI} achituv JaNi s3OCD 3zGNUd sALwW Cedot? (S98 2)oz JNw 
LUa 30% JJds UNiIUav Hiwvod UNLJ Ud+x*o Ju 
ae A GiNao SU OR CiUis oe Jee = 4 se * leds? ae 
SJNi |} dheolfra LINL YULVNUI sdu =AUW (.)€€' (sa* 7) 75 JNW 
4NI 1 dthaattG a2dVaS$ a JuNi » eo ee i Aw 
Sli f Quads sIFG5 4 VulibE pGrs* sans LAW 

Y5w #eloss Jsag Litas INL godin Lita 

diy aNid wed I LoVasuiis | Ca’ 9 dS 

Jow oocdos CLINI ead “eae i 69Sas809=* (viv T4+4n1 15 JAW 

Jon 84a Jlivt YIHD LIAZGGUINI aAln (2yce® (Tiectawl la JAW 
| NOW stor 3075 5 TONIS » se J* ANI IA iAw 
JNidvds as NIS GNNUaY nJINVad oO +x d 

| divi d SUYUs “Seed ses TyhUG M6. S* steel AW 
YNLOIVAS 34 WWIS OL HONVUs GNU © Lctezatons Ju 
SUP SSSWeOtdSs golog coda 5s 1 ©Ge J*aNi la PD 
JWNILNOs saad Jivltude HUN od UG 4% 0 

dosdi GVHD aXShi dud NUNV Od G1-**¢€ 4 Ju 

LUG Ses Say Cae iw commen) Cle 7 Ju 
47H) UI IVA dOs Ulsais YVISSU ISst 0Cr IS UCILE | eee) 
uGGvet Uav) Gl meouy on 49 

9o NI FY aNVadWou sd aSNI ade v1 

Ca NI suuv I UsavVIsa4uas oe C a 

SRO rok a iota aor got iii ak tok i iio ak kok ik a koto doi koko ak ai aki ako ak ak ake ak ak akc a 
Sk Rg a a ak ak a ak ek koko ak ak a ak 
fe a a a HJaH)I BULVNOI 93G fe ak ak a a ok 
Kk a a ak ak a ake ak a i oe a ea a 
2 OO I a tok 2 ia kok kag ok ca lok kok kick koakoakak kok alk tak ak ak ae ak ake ak ake ake ake akc akc ae ake oe ak a 
LWIdLl A dvG oft vivitQaGt HUNVGs UNUD 15 3 ceed Jy 
ta Jl sa0 Oe Ss eGaeeals eee 1 pOrd* lad C2 113 

aNIV ifig dS NC OLN aNd sAUw (.)Sertts ee) er JAW 

JNI 17 dhigliIG JDVGS 3S INI 5 sees.) LAW 

| | JNi 1 Beds s3¥0S Sho Oe. 0% sNiTs iAw 
3uUVSSsw wlsoas YN JAS JUS aNlod Sheva el) Lild 
diJ SN] 1 39¥0d Wuda 3NO Ad¥Vdiths ae dS 
aJVoSdw dbaga Cli] ssNooe das snl PINS e I= * (4%) yv 143i 13 JAW 
Yow 8dd VIN] avn LosadUIN!I dAuW hada * (1) cco ae Jw 
Ni VU cts vos o Toe > er ee bee) On LAW 

YNIUVGs SZ INTIS UNHUdY nouNVasd & $x d 
aN1l ) gutds sOVeS ea 00s 2° ane 13 LAW 

YwidvaS dUnwils vl HINVGD GNOY CI+x*2 Ju 

40 Vsogn SUSdS BSUTod ols . sss 1 108 J*SNI 14 IV) 
gWwlafttua swud4d UNAGCIVY HING Gd OG +x d 
SaLUV OVA 2x NS GING ehivy oe © lar € a Ju 
LNuGg aJ¥sa YUNdss Va HIWV4Y UNOJ Clt* ? Ju 
97H) Gili Gale @ (Aeeeeahs eee ced Ge IE7 9 lta 
oOJv lguavo wa 1 Sey Welt Cc dV 


HHH HK 


SNS. 


INTO NY 
olpRe uy 


Te Me) Te 
Bie INt OU 


4H He HH 
H tt HH 
Ht 3 tt tt tH 
4H tH Ht H 
H+ H H HK 4 
H% HH Ht +H 
tH tH HH 
H tH tt Ht Ht 
Ht He te Ht H 
H HH tt 
+ + 
+ + 
+ + 
t H 
+ 5 
+ + 
+ % 
t + 
+ + 
+ + 
+ ww + 
+ OO * 
% Lui # 
% ft + 
% OC 
+ + 
+ uu + 
+ Fe + 
+ <i 
e+ Cr 
+ t 
t+ - + 
+ PY + 
+ A 
+ - 
+ WN 
+ + 
+ ww * 
+ CC # 
* CC # 
+t 1 * 
+ OO *& 
e+ y + 
H +t 
$f ios 
+ * 
+ + 
+ + 
+ tt 
+ + 
+ + 
acd + 
% H tt HH 
te tH tH HH H 
Ht Ht H 
HHH HH 
% HHH 
eH HH 
% H Ht Ht H 
H% 3 HH OH 
H% HH Hh 
t HH HH 
He tH tH He Ht 


OT LE ENE 


a3 
ANN 
ones We CRAP 


Shi ln. 


Mc 
C 
M 
A} 
Y 
(J 
INTO NUTPHT LINE 


DP IN P 2 


C 
7 
2 
2 
MC FRPQS RNUT 


NEXT CHAP TE 
NF FREOR FA 


2 
ie 
RD 
DA 
~ 


AeDOTrTOmduU -OUO OU 
C2UOrCaACAUMCCKaA- matiap- A 
Oe awa2eCca ye ackacc.c. <6 60 a6 
TOOdTdAU dady.dy OWF-MU a 
OO -rKY Oa Zz TOM -— 
ee wae Ttrunvu Tue +, co UWuy, 

u 


S 
A 
H 
all 


LU a ee or @) xHtiut Ware. 
Yu fF Og?er Ca aoe eva 
CYKNOEY SAAS TAS >p>Y OSS ZS > 
eZ Cti Ca YUICOA &KCZVZEBeCe KK CSlC 
Y= IOUT. OCT HS YO OY e Ss 


WE START Y® 


Y. 
e- 
ad 
uu. 
YN 


G 

— Tf} 

We 

= (> 

r fl 
oe & es = 
Ey ey eo 8) Cc 
= ~~ @ mt > e we © wee 
~ © c& — wee uae & tC 
CO) w@ = -roe ze er e 
- Se OO ONewt OF HOH 
CONDO MeN eX e+e SH OOK Oo“ 
O tt = ats tli LLL) © emo 


eg aa a — Ll i 
Co om © Oe OL Se OD ILO 
ANIONS SOHO Gu FU OCW OO CG UY 


em he 
(eal: ey OO a | 
SHIQOmmrOoctcez mt sAvAZsBZEAZELZS 
I~ 
Vi 
Li: 
aa 
Cx. 
© 
LL 


100 


tH tt Ht 4 
HH HH Ht 
HH HH 
HH Ht H 
HH HH 
HH HH 4H 
HHH HH 
HH FH OH tt 
HH tt H 
HH H Ht tH 
* + 
+ + 
+t + 
+ + 
5 + 
+ + 
+ % 
+t + 
+ + 
+ + 
+ + 
s + 
+ x + 
% CC + 
% Uo + 
+ LT + 
%# OF # 
+ + 
+ F + 
* = + 
+ wi 
+ oc # 
# CC 
a ar 
+ a # 
+ GY + 
* = ~* 
* OO # 
+ % 
+ + 
+ * 
+ + 
+ + 
+ + 
+ + 
s + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
HH tt tt He tt 
+H tt tt Ht + 
HHH H + 
% Ht Ht 
He tH Ht tt H 
HH HH H 
Ht tt H Ht 
HH HH 
HHH HH 
+ H HH Ht 
tt Ht tt He tt 


a: 

<j 
re Li 
CO. tee 
C fa 
Cia tae: 
cai Vuk YY} 
NO Cjsqiuaw 
ra “0 FG 

ail GG 

2a a ag 
mrt OO da © 
Cec ieee 
aM Oar 
© C Bea 


Orns FLL 
q_ag JDOx< Ge 
<C)jr UCT 
aeoOTt See 
WMertOoTr =a 
OZOmUd OA 
aO az2wzca 
IQOOaTUqagw 
OO ->D>oe Cc 
— Com Tae 
UL cy om Wo) 
Ou KFCZZye 
CMOANZE AY 
eozvcurca a th 
Ye adIpe- OG T+,- 


© © 

» = 
W O 
ol OLD) e 

om ond Ul: 
ON+¢ 1Oe 


P= 0 ct mee HE HE 
er er © ey 
NONE GS Ont LL 


— - be 4 
Ong HWW — 
S]eatwaoowmw 


ta NI € LNGLSNJD LUSASNIi fcc V1 

Ta NI wUudy 2 Javd Subais G‘2c ol 

SSS LLL SC SSS SE SS SS SSS CSCS SS SSS SSS SSS SSCS CSS SCSSSSCCCSS COSC SL ELS Sse 
ek a i a a fe ae oh a Ri ke po ok a ae ak 
Po ke gC ak ate ake ake a ak MISDHD s1dd0s. JZiViiseyy Me ae ae a ate a ac a 
Re ak ke af a a ake ak ee ak ak ake ake ok ake a 
EPPS LESS SS SSS SS SS SS SSS CS CSSCSCSSSCSS£S LS SESS SIS SSS SSC SSS SSS TES eS 
SNIV iftdinno ONE dO4du sAGw (2)6* (S49) 90T JAW 

duGGV a23G L3S%d0Ua Ul cu Bas 7° << dV 

yu Ni aUOV 3 IsVL o93U Lid V41dVL* » a 

6 AG 3dDUD dvaU AldIsi1fw 2°? Ws 

Cu NI SOG) a950 idsSNI (2 vtec J] 

a, cu uvsa lJ hie A aS 

GN AUVNIYD GL 3UOD aDdO LUsANOD 03 Oe X* (L)6L IN 
ONIGuISG 3306930 IJNANOYVY HINVUd UC +% d 
JNI V LNdsNU JDVdS JAINId » 22° (5)9 lAw 

JNI 1 wOtds 3OVGS 3 IafiGU 60.23 3N1 14 IAW 

9Sw asda Y9S0 ANITYd JNIV3* 1fu Lild 

ah SNT1V wOus T Ldvaaans O1*9 aS 

YJSw yOnua VIN wOSG LosSNni ©U9N5U8D= 617) 9 T4+5NI1 13 IAW 

ISw Uys NWN] dN 34009 a93U UVE 3AGW (2).€°C1).2+4NI 13 JAW 
JNiV yOouydy3s 3SDVGS 34 INI 5 » es ANT 14 LAW 

YNIUVdS SIINIS UNNOdIVY HONV Gd _ Otte d 
JNIV vQuyds 39VdS 3g lufud ©Cr JS 3NI04 LAW 

INIIQVGS JINIS OL HINVYUY UNL C1+x*s Jd 
JOVSsdw suds avlua wGs 1Ssai 60.9°3N] 13 119 
iNDs dys yO3G GNNOYY HINVSd UNOD 994x* TI J¢ 
yn GIVWA oOdS sQUN 35Y9ST AaSddt eGaexX* (2d62L I) 
EST SS SSCS SSC SS SSS SSS CSS TS SSCS CCST SSCS SS TSC STS CCe SCS SSS SST 22S | 
eK fe a age te ak ak eK ho ok ke a ake ak 
he ea ok oo a WISHD WAST IWNOIILIGS 3 kak oka ae ac oe ake ok 
Rok gk a ae ak a ak See cee ees 
SSC eSSCSSSS SS CSC LOSSOCSCSCSS StS SSCSSSCOCO SS SSS SSCS LOSS SS SCL SS SS 
JNIV aNolfNu JLNI wohlioTaand_ aAGwW (2) 92° (GPE) TOT JAW 
INI TV indiN& 2397dS JINId » 263° (5)0 lAw 

JNIV dludd’ag JOVd>s 3 IGhOG 60, 3°IAINI 14 LAW 

YSw aoyudd WA WIITeaND INI dd JN1I13%iN0 Lild 

diUD 3NIV wOds T LOVUGENS O1°9 oS 

OShWw oda VINI Gahd it4sSNI edullde I=" (9) 914+3N1 14 JAW 

ISW dua JUlWNI aVHD LIZadUINI 3ALW (2) 52° (1) age JAW 
JNI1V wOuu3 3JDVdS JIDNIS s «O° SNS iAw 

YNIDVdS JIWNIS GNHOUY HINVod CG +* d 
JNI 1 yOuds JITdS 3IWNOT 60.9°3N1 13 IAW 

ONITIVGS as DNIS OL KHINVYd GNOD C1t+** 8 J 


St Te Ht tt Ht 


HH HH HH 


101 


Ysw a0ddd OLNI ANVY 1Ad3SNI DINVGsD=* (4) 9T+3INIIS JAW 

Yon dds NI oVHD 30D Ad UV SJAGwW (cdce*(T)ce+anj 03 JAW 
1NOw wOsodd ANVY GNNOdV HIuG UNO Je+nx ET J¢ 
YVH) GI IA XVW wOd 30D ANVa IS51 ES XP (LILE 119 
LNGY BuUuYd ANVY UL HINVGsd UNODI Cl+x* 9 Ju 
UoVHD G]lIVA NiW dus 309 ANVA iSsdt oTDexX* (2) 2E 119 
SSS PLS SSL SS PLS SSL SSS PSS SLES SYP SSS 2S FS 2 2 S22 3 2:9 2 SF S32 FF SF SSS SS S | 
Peet L eS Se SS Ok RO Ck a ok a 
22 22 25 5 5 WISHD 3LOD ANVA ei ak ke ak a a 
Ro gk OK a ok a a ROK ko fake ac ae 
MM Me Me ee Me Me a a HK a ae ak ee ee Me ea Me MK MK ee Me oe ee eK MK eK MK Ke eK ee a OK OK 
JNIV iNelNG wuv¥s19 (5)0*° (S* cer) I JAW 

JNIV7 JAGLNG NI YWVAD ANVIG JYSSNI ‘ op (S)0 IAW 
| JNI17 9Sw ¥yOudS 39VdS sIDNI 5 » 6 J°aNI 13 TAw 


RO OOO OK ink Oi gobi i dog gig gagai gogagogo kai gi i gakagogogakc aga ak ake a aca ae a ak 
SOOO IK IO i ok gogo gO I io gm gor I I i RR gi gotta gai gag ii ae ag ii ate gc akc a 


SS LS SSS SF OK gk a a ak ae 
PSS SSS SS SS iNdint ViVG OMI ~ eo i a aK a 
OK ee a a aK OK JNI 1 dOd SANT ifvasiNida UNV 4103 GVO le wee eR KKK Ke 
ee ie ae a a a aR tok RK ak ok 


SOO OI OK OR OR OK OR OK Ri OR I ROO Rg i logon a a jog i gk ag gio a kok aoa acai 
[OO GO OK go ia RII iO IOI aig gg gai gai i gaiiak took ajag atc aia age age age aie age age 2 ae 


iNgiNo dO ANI VT iST ANIA JNIV6iNO ind 

YL 9D aNI 1 wOdsd C idVALGIIs T1*9 dS 

SVLS ALNG 3O YN WU4d T LDVULENS Oc! ys 
JNIV iNdinO OLNI ViShu AST 3sAQw (siv2*(S*OTdiTl JAW 
JNIV tNdgsNC OLNI vdO UV 3JAUW (os) 7T° (SPeyell JAW 
JNIV t6bdiNO JDVdDS 3 JUNIS » 03° (S)0 LAW 

JNI 1 dOussd JIVGS FMA »0.,9°sN113 IAW 

YSw wOUds ddO UVVYD AINIdd ANI13° 100 Lild 

di3 sNI 1 WOds T sdVdlesis  orlf9 dS 

YSw Yyys OLNI dd AQVav LYISNI 86ddODsI=* (4) 9T+4NI13 JAW 
YSw dys ULINI BVH LISZUUUINI SAUW (2)eT* (T)22+43NI 143 JAW 
JNI 1 sOuys J3BVdS SA INIS » »3*°SNI113 LAW 

IJNIDVGS as JONIS UNNOUY HINVUd O+* d 
JNI 7 sbsud JIVdS 3 IGNCC 60.9°3NI 13 LAW 

YNIOVdS 4 WNIS Ul HOINVUE GNOY C1+*°8 J 
JOVSsadw wOdUd aUldud wOd ASdd 60. 9° 3N173 11) 
JN1iNUsa wOsds GNNOAVY HONVAY _ UI +% q 
dosd dVHD IXSN tus HINVS OIl-«*€ 139 

1NOw sOdds OL HINVUEE GNOD CIl+** 4 36 

dVHD QI IWA wOs Y¥aO GVsO iss 10, 9° (20ET LV) 
sOGv ¢c UyvVD UL I GUV OTS av 


HH Ht Ht 


H St Ht tt Ht OH Ht OH 


102 


L106 YNIGVOISU JAd UL HINVUY GNOD JA3*% Jd 
J3UWGY ALISJIAS BO ALIUI WA ids4 02a X* (od Ie 113 
LNOY BOtda ALD Ji HINVEd GNULI CC+Ks 7 Ju 
JUU9 ALISOAS SO ALIGN leer ©0346 X* Co) I2 1 ip 

Ct aval rae A oe) 

VWWwOD sd3SNI fe d% (5) 27 IAW 
JNid afigthO OLNI dN WW1ads sAbwW (210% (9°9)9 JAW 
YSw dbdds BNIAS INlad ANIVS% au = =ifid 

d45 JNiV wOds T sd¥adiblis | O1f9 oS 

wow User ivi diNidi> foam sUNa Ss I= * 04) ST+45Nn11049 JAW 

YoW dds JLNI YIHD LBA4GUIN] sAUW (2)0° (lL) S2eene JAW 

1NGc Yas UNDAS UNINUAY HONVSd CL +x d 
dodgt gVHD LXS3N o0s HINVOd OI-«xf€ iJju 

iGo dda UNIAS Vi HINVUE UNOS C1l+x* 7 Ju 
avhHD GI IVA aus ANIAd iSsai 1b d* (2) 0 1 

dG0¢ 1 vavV) Ll I UCY Ol 2 dv 

 €e Ni &S LNVISNJD idaSNI1 9*¢ v1 

adGv_ 1 Gav2d wOda T advaldls O1%2 dS 

co NI sGdv T dav su0is Lem d] 

pO gO Igor i gogo i koiofok iia koioi koi loi iciak ac goi io iaiak oie takki ik ago ak a ak ak ake ic ak ak acai ak i ak 
ea RR ak ak a ak ak ak . | : Sk Rk a a ak ak 
we = NOFHD AGAaNNUI NULaAULd OGNV YsauNntiIN SUIAGSS KR KKKKRKKKS 

a a a a ak a ok ae ak ek a ak ak ok a 

Sok Fok ko Ok rag koioiogoi takki tok i koiakai io gak agai kia kako ak ak agai ak ak a ake age ak ak a a ak akc ac ak ak afc ae a ak 
aNGy AdNIAS IUNGGd¥ HINVA UNGI A D3 Jt 
YVIa LNSGNLS WIT4dd04 dbs ASsi Oe a2. 

VwWwOD sds SNi so Se LAW 
— SNIT afidinG CAN] aNVu 3A0w ‘ehotis! ¥)1 JAW 
SsdouGv ANVA LIZAdUD Ui CU LAS c°e€ uv 

LNaw93S slevi ANVG I-V Ja Ca lsd v-JS dV SE vi 

LNOY BsaLNivug aldVi AU Ji HINVULY &+% g 

iNaswU9ds S31G9L ANVA 2-S Us Ca Ads Ve ae ee hs 71 

LNs asaNIJVo S3IGVL AY JUL HOUNVEed 51+ d 

iNSwUS3S 42 1G71L ANGD geF UL Ed 15S CEtyusI wv FE v1 

9435 a ddVi AS Z-S Us HINVGG UNGD CT+x fy Jd 

LN3W9s5 a-f 40s aUUD ANVS aSsl OTs X* Poa wi 
QJ4o 3IGIL Wo 1 -V Os HINVSE GNOO dc+e oy Jd 
I1-¥ wus JOUD ANVY 48354 sOEXSiSsa wi 

7 AG YN Aldlalfiw ¢'@ V5 

Zu NI oN AYVNIY isdsSNI lc) Lege J1 

ON AavNId ul 3JQ0D ANVG LUdSANOJ otO0sX* lZdLE IN 
VayaV iSaa OLNI 3U0D ANVG sAOW (L) LE" lige JAW 
cu uVa 19 “Ale: dS 

ANUY YNIGOIZG ANVG UNNUGVY HINVUY CL+* q 

9Sw YOddd ANV4 INI da gWwad3a*ino iid 
g45 BNL wWUdd T iv dudfS "ke & as 


ALJ 


te tt tt tt + 


103 


qn ~ZZz > ow > LL 
we Sy ca ™ ON - & FW - ~ aoa 2 
a rma m« Aaa TURF Ds — oa) a 
Cc: Oz C rze € Case tr ae Pride Ger 
an VilUCO = UZ wet oo Yiwr~ wf 2 Ce OF WO 
us © ZF rea oor J BF @ > 3 - am -— ke 
—~aA a Lu i! Li a0 UWraew Cc sf + <iq <ake u'@ oOo 
JO oO Ome eee FUR UPA az uu & Ya Willow Ore -r- 
q\auuw @ Comers Gee Fe Dee Oo Oe «) Wille eel oy OD 
> Om wCOmO m= © FVoaw> Or CWOrYAW? [a | ell wel 0 ch eed oo a 
rCNnO eo OK OCU eth ONVW awoaguge Loser zaeexz7ito 
> Saal a> 3 wreCOaAGD ATA CDrexK>b>=2 lie Coe Oe mre OO) em LU a 
“—aUOg7 tt =) a OOTtaAMZ tt: oe —FE CO AaAkK Ww C2, 
S MarZOFoaWWwWw > AF MA ZVTOFOwW CO uaqaauw Tx Or lu 
Oo Orvrorceoanwc Fr>QaQ aor Cc Orne Chee ua We aAWOrF CC au. 
AOmWy wsteeDouUmC oO OC OkFDaZWianuwsrave 22> COZFZOOFKNZ Te ake 


eae (Tog wo <I ~eOmMOZC Oo; 6a ina Fa +~— Duywv aqoDr Taccack 
uUOCWAs & > > Cw <I =~ LCOWxE WO OFON WW DDreaOoworzsa 
CSO CCOWrFeEeEe + FRO re FO OCW WersTaCcarao il aX DODWCC 
we Voge CRKOU>F- zeOWwuixiied -sAOrOOCMACUO ClreecuwodacrOoszs 
O Sema Ow EeOOMRC oUFWO Omuactge 2 <2... OZ ssa Ua mC 
CrP WOZeOCO OWO NrdZzoci> Woes BPOOreorteaza = wnea2z2wiriowdz 
WOU > OZ &-& ZaAaOYraZFZ WOOHOO Orvorr 2Ff20 0 ameucoreO we 
Zl &— SOO KNyU IY C™ FS &- OF 2 SP CCH Z22ua zOoOaecr La ao 
~TOOr- Fr Uh Tate UNS OM OU ere DIAM OO OKIE OO OCC 
eeYeet OOO K-F OO adK be Sat OWO CY - WOME UreOQa Oaqr wi 
Om md, <I Tarte Moc-aprolvuct+ea TUMOR OWMOEMITMswmu OUU my Oo 
OMr-YCOUMLY YORU HO Yar LO LL) OF CUsWY a 4 
-eCUU PE SVE So>> tL CY LL! Ba CU eee tS z UL p— Ci UL! pee 
AZ SPYiOnWedZ Ze NE OON SY SPAIN Z SUNT WaNZ SDS ZNINES + SEE OY DU ZY> 
WOOVZTSeAIVTOCW2WOSl2ZFTWOCWCOVS ae aceWCOC ST WOU ¢CWWOUCOCWa?O 
ROY ODO MMMM ZH OF OF HO ODF OF OMT-ECHOMWNSE -OBFEOPFR 


> O 
ge ee ~> 
ad ot © On’ 
pol — eer — Gr 
tf moO et - 
- Cv I ba WN Il - = 
WN oo & Ce aa eo & >) —, we, 
mod _ =. > - Ff © wf ad iy eatin a ad “oe GJ Oe ad o # 
Kj Ne © Wit w OF Nt Oo oc Fw = oo “KO SO a 
| et en © Oe DT GD | Oo Ww wer Ue ff OO Oo + OW oer ~~ © 
o OO ZO of ¢> oe © CO zo - ee @ uv) i  @ a - o& 
am ONwt mH CL ee — mam MON NO me Mm OUUlClCU a OK OO Wom 
Aatee ade & CLIO oO nm 344+ H+ Kem eu aS Me OO oF 
ilu Lk meme CL we rat aed -— mebelUl With CO mame eet Pam OC am Condam & 
NFZLO OL OKO | Cr OESZO PL NtwMOnw Wea FD YFPe+Khedemy 


W Wo Fe Mm ee Co mm £9) Fem Oe xe) bm Ol ee 
aOP Pa >> Sm AKON > eBOPOPASDS BOP wets G ages rtuo>7o> 
OME ZWOAS OVS mI OHNE GOOF ENN S GOVIOSEN™Z™eWNVYMDHI GI qAsOoOcrt OTS 

) P 4 

> u' 

Vv) WY 


104 


JNILNGY did JidVi OL HINVSY 2 14+% rs) 

. iLNaWDSS >a levi JAG set eae cetdslovare v1 
J35 JVGVL 9au Z-S Us HINVSu UNUD C1+x* 3 Ju 
Jos g-f uGS 30D Vauv 930 i335) eCtsax*iS sa wt 
Yds JIGVL 95G I1-V Uh HINVYG UNUZ oct+x'B Ju 
93S 1-V aS 30D Fadv YAG, 1$z4 »OE.X*1S34 Wo 

¥ Ad aN Aldialfw e'¢@ 115 

Cu NI UN AYVNit LadaSN] (s)O07¢‘2 Ji 

YN ABVNIG Ci 300) Ved¥_ 14d3ANUD 9301 X*(8)02 IN 
Vayv Sal OiN] 3000 VSN SAUNW (co) Oc°LS 54 JAW 

coe gVa 19 2 < aS 

4NUd GNIGOISC Vaav UGNhUdY HINVAd CO+x d 
YSw_suGadsd vaaV aNlod 3N1735°4iNO Lnd 

dL9 SNI 1 wodd T 190V 44d fis O1fg9 aS 

Isw uOctad ULN] Vids Ld3SNI eVI9N7,I= 6 (7)ST+SNI 14 JAW 

Jon das OLNI sGud vadv OVS sAUW (odOc*(T)cc+3NJ 13 JAW 
iNUd wOdd3d VaaV GNiiddVY ADYe GNUD VEtK PET ay: 
INIA XVw YOs 3JUGD Vauev iS54 ois J* (0) 02 119 
aNUd dOdtI VSNV OL HINVYE UNOJ Clt+e sy Jd 
aN IVA XGw YwOS 3GUD V3adV ASsl 6Vid'£ (a) 02 i1V9 
SELES LCSLSSCLCSLS SES SSS ECS LSL STS SP CLT SECC SCLC SSS CTS LLCS LSS SS 2. 2s 
i ake a ak ak a ok ik ak | SEES Ss £2 S| 
i ke a a oo a a HUSHD VaoVd 3J3n950 a a ake a a a a oe a 
RR a i a ak Ho a ok ae 
SeESLLLS SS SECS SSeS SSS SCT S SS PSS SS CC SSS SSC CCS SC CCS SSCS C CS CSE Ts 
JNI7V iNdilnQ CLN] wV3A UNS 3AOGW (8) c2T* (362) 96 JAW 

| ddIVds LYsSN1 s-1 04 (G) S60 1 AW 

3NI 7 aNagsafllO OLNI Yl1O QNs SAGW (so) 11° (S$*T) 76 JAW 
YSw yOuds 3i0G JUNG ANI Yd 3N1I173‘40u ind 

dL) aNI 1 wudd 1 s90Vus8tis | OTf9 aS 

DJSw adds GiN] Jigs L43aSN] 934G319=* (9) 9T+3NI13 JAW 

9Sw ywus GLNI YVHD szdasuyOINI SAUW (2)0TS (1) 22+4N1 135 JAW 
4004 tad 3400 GNF AGNNUYVY HUNTSd CEtx d 
43531 YVHD LXSZN YOs HINGad Ol-«x‘€ Loud 

diidu dyad OL HINVUG GNCOY Cl+«‘9 Jd 

YVHD GIWA wavs JiQ Gud issi 60.9°(2)0T 119 

oQ0V ¢c dd¥VO Ui T GOV Ol%2 UV 

Ex Nl € ANVASNUD LaaSNI oe v1 

cu NI vsUdV 2 YsaVD AtOlLd oc oT 

SECC CSSOCCCSCSC CLO CSO SLCC SSS LCCOS OCLC SCLC SCS C SSCS COSC S SS SES 
Me ee eo ak ak Set LL SS Sf 
oes er eS SS | MISHD Bid NOL AVIUVad eK oe KO 
2 ke a a a ok ak SESS SL. £2 


22 22S Pett SS LL SSE SS SEE SESE EEE TESTE SE SS ESE SSS EST SS ST SESE SF SSS SS SS | 


9(,0°(S)o5 


Na aVqd YUNISJTD LausSNi 


LAW 


% 4 HH Ht tH 


HHH Ht Ht 


105 


ViVG YH) YULVNIISSG wba 1S54 Ce .28teie «86D 
JNI 1 LNdsNO AVAS19 (S)O*% (S*2ET)T JAW 

SNIV iNdiNnG NI avd ANV IG LadSSN]1 © 062° (S)0 LAW 
4IAG MSN G¥su Ui HINVUE GNGOD UViu's : 
Xvid LNAGNLS NWOITSZYHYOS wba ASS4 608.9% (8) €2 I12 
9Sw wuYwUs AINIdd QSwaVLs fan ifid 

aLl2D 3JNI 1 s9Vd whds JNO idVuiSNS O19 aS 
ANGs YSw was GNHOUY HINVY GNGID O+*%*g Jd 
Q@ULVIIQGNI vADSD MAN YOS ASSL eee DP (LIVE 1723 


MR A he a Re RR a a a a a ok Oo 
WE ME MR ae aK a RR a ea a a aR a ae ae ea aK a a a a oe a a a a aK ok ok 


Ke | ei i a a ak ak 
SSL LSS 2 SS ano iM VavVG jsadHi ; Me RK ak 
a ak oo a JWI V Gud ANILNOYVsiNI dd OQNV L1Ud GVO Ve eae uae aK Ke 
SELLS £2 Sf 2 RC a a a a a a 


Eee 22 PEEPS LSS SSS 2 SSE SS SST ESL PSPS SSS SESS SS LTT SESS SS TTS SST ST STS SF 
A RR ae a a oe Be ae a a a a ee ae a a a a a ae A ae a a Re a KK HK HK OH HE HH 


; 4NaiNO aU 3NI7 GNe INI Yd JNidéano itd 

did SJNIV 390d wOds 3NO s90V418NS O1°9 uS 
~oVLS ALNG 3G oN WOas T L90G48/S Of dl as 
JNIV idiNnO OLNI VLISALNG ONC sAOW (S)O¥* (S*OST)ILIT JAW 
JNIV aftoiNG OLNI vaO WiGl JAOw (od 2T’ (St e)ell JAW 
Jow dOuud vdO Wis iNlaud JNIWVs° Lhhu innd 

dt2 SNI QV Wussa T advulens O1*9 aS 

 —9Sw wad OLNI awagOl td5SNI1 pddO1ls9=*(4)9T+3N113 JAW 

Yow oda JiNI YwVHD LIAYYJINI 3SAGW (2)9TS (TI L2+45N1145 JAW 
LiLUe dud GNhUudV HINVad Co +e g 

lo3il oVHD LX4N 804 HINVUE OI-**e 198 

lnUc wuts Gi HINVUd GNGJD Cl+a*v Jd 

YUVHD GIIVA wOs ydO iO ASsL 6059°(2)9T 113 

aUU¥ 2 Guvd O1 T Gay O1*2 av 

feu NI € sNViSNOD LdsSNl €*E€ > an | 

Cu NI waguVv 2d Gavd sasOlo ieee a] 

Te TSS TS ICC SSCS SS CSS SCSC SSS TOS CSS STS SC CSS SC SCT OSS CSC SSCS CSL SS Ss. 2 2s | 
2k eR a a ae a ak a Tee SSCS Ss 
Se TT eee Ss MUFSHD studUs. Wi4iUL eR a a a ak oe a 
Me Ko ok KK ere ee ss SF 
Se TeSCSTCSCLS SOS SSCS SCS SC SCC SC £ CSCS CSS SST SSCS OSS CST OCS SSS STS Ss 2 2 
JNI1 iNalLNO GIN VaavV 4930 sAODW (£)0°(5%4)90T JAW 
yUOQV 3G0) Ui aid J3JWVL VSnV isS c*e dv 
LNSWO3S 318VlL, 9390 I-V) OR Poms b-GjI1dVitte vi 
ANTiNGd did J1dVL UL HONVAY a. Bo +x | 
LWaw9OsS 3ldvi Y9SG L2-S Jd Ca L358 79405 1d74a 5 C€ VI 


HUM HH HH 


HH HH 


106 


a° (CU O]T) Nadia du 

(Cl) 7°Cl Fi 

- . (Laut Nt) 48019 

3IVSsaw VLiVI sO UNS iNlad JN3* LhiJd Liid 

Ro Roki katoi Fok ao aR a a i te ak agai gai kaka takai kok tak ak i i ak a a a a ak ok 
He KX aK OK aK ok a a ke a a ak ke ok 
Rok a a a ak ok ok a ANT Afi0Y 350173 WYUuvUUG a Ro He ok a a ok 
i a Bot Ra go ak ok 
so ROR IO koa ag ok igo ok ok goto ai aofor k dakak ia gogok gogo gag kc goa ak ak ge aot ate a a a ok 
dNaiNOd GVjay¥ UavO OL HONVS GViau dy 
LOUYM Lydd ViSalld Oi HINVUU GNULD 9e~-x* ol i Jd 
VIS LX3N GL asiNIOd VIS ALNG a Aehet S vt 
SNI 7 2NdiNO IX3N INI dd aNI176 40 ifid 

- oLD saNIV WOdd T LdVaddhIS O1°9 ds 
JNIV 24NdGiNG GL VASALNG LX3N SAGW (cy0*% ts *®9TIZTTI JAW 
JNI ? ifdifiO0 ava 19 (s)0* (S* eet) I JAW 

ANIV afidiNU NI aVdD ANY Id ids SNi © 69° S20 LAW 
Cy ULNI dOUV GuVD Vid Uat saAGw 6° | 
JNIaNOs GUVad GyYVI OL HINVod GNOYD Qvsu‘cl J’ 
—SVLS eel JU YN Wudsd TI ad¥alulis Olrcl aS 
JNIiNOs GV3a QuVI Ui HINVUE GNOJ UVaa*s Ju 
JV Id wOSD Vid Guy ¢ dvi ld JOA dC IT AW 

Q9V1d NISD VIVO Uavo ¢ aos isa rn) AIJUdd I19 


Be MK A A RE a ae ae a eK ae KK he a KK KK HK KH HHH KH KKK KH 
Be MK HK MH MK MK MK MH a he ae Ke MK eK MM eK eK HK KK KK KH KK KOK KOK 


a a a ok ok a a a Te TT SL eS SF 
a a eo oak a a Nein ViVU 4HOTS HONCons allbs See ee re £ © | 
ea a a a a ak a ok 3NI 1 YOd JNITLNGYsaNI dd GNV LIGS GVO le KKK KKK KK KE 
eK KK a Me a a a 


Be MK ee eK MO a a MK eK KK He a HK HK KK KK aK KK HE OK OK 
P2222 SSS SSS SESS SLES SS SLES EE SESS SLPS SSE SSE SSS SSS EE STE TST ES SS SF | 


iNoittG 3G JN1i7 QY€ ANIYa SNIV4ihuG = Ad 

dD JNI V wWOds 1 A490V4a8NS O1*9 ds 

JNIV dd4N0 GaNI VISALNU GYt 3sACW (8) Ga (ah 2TILTII JAW 
N3Y¥Va YNISOID Laas 9(2 0° CS) oy LAW 

3Nid attalflu vaNi DI5S50 UW aAUW (do)7° (SS 7) 75 Jin 
NduVo YwWINddG LaoaSNi ed" (a) eS lAwW 

AsiNs ViS ALNG OL HONVanH UNOD Site J JW 
dod UL 1457 S048 ALNU su UN A$54 O1* el a2 
Agitwd YJISSG Glu Ui HINVUB UNUDJ Olt 5% Jd 


HERR H 2 


% tt + tt Ht HH Ht 


107 


eIN3SVe D JG 

6°3°V. 9 JQ 

eaNJUNe J IG 

Tete Ces SSS eS TSS SSS SSS SS SSS SCS CSCC CSS SC TSS CSCS SCC CCST CC Se TT et. SS 
i KK Ke ; eH KE a ake a a aK aK ae 
ek ake ak te a ak ake ok ak JS1Vi VSoV (IWNOT Av9NGS) 339950 Ke fa foK CRC aC aK ak 
eee Te LS Se eK RK kK te ac 
so ORO KK tok i to Joga go io mai gr tO R ig iO gO tog gc gc tc got i gc kote gc ak aie i fe ai ae a a ae age a 2 
e NULAYUUdIED JG 

se WVNisdIAs 2 JIG 

‘ “3NGA0) JQ 

sAVNOVHGN.s DO aye 

e AsnAGNL.I JQ 

sUNV TIVHie 2D Jd 

‘ *1dO0de J Jd 

‘ “T1THas 2 JG 

‘ NdsadsdD JG 

8 eh ere 

‘ V3d0A1 2 JU 

‘ WVasled JG 

‘ NVUIe2 ere) 

‘ VIGNIe)2 JU 

s ANVWUdI9? 2 JQ 

‘ YOUVNODs J JQ 

sViagwO 1090.) JG 

‘ VNIHDe 2 JG 

‘ 3VIHD.9 JG 

‘ NO IAs26 2 ere 

‘ VOVNVI. 2 JQ 

‘ VILZVude dD eye 

See Ce CSCC ESS SC SS SSCS SSS Se Se TS SST SC SS SCS CST SCS SS SS CSS SSS SS ee eS Ss 
KK ok ok 2k ok ak eK iE CK aK aK aie ak 
Ke OK i EK KK 3iVi AYLINOOD NYOITS4US RE Ke aK a oe oe oe 
eK eK a EK ok ie ok ok ok ge a 


PSPSPS SSS ESS PS SSL SSE SESS SL SST SL ST PS SE TL SSS ESS L ESS LSS SS FSS FS SS 


FOI IOI IO OI IK KO IO 2 IOI a IORI Ig IORI ROK II I gk Ic aie ae aie ake ae ate a ae a 
SOOO IOI IG IO ROI OIRO IO IOI I III IO I gaia i i ic age ake i 3c aca a ae a a 


ke Ke ae a Kak Sete eee ss | 
i a oe ok WasNID Fi¥G_ a eK a ak aK ak 
2k KK aK ak ok a ok ViVG JNGLNO/INGNI GNY sVa0vV sUVaDLS OK a ok a ae ok 
eee Tee es fs USAYNAZSSYSSANVISNOD USNI450% SS TdVL eT TCL. S SS 
kk RK Ko ak ok ok Feet ere sf | 


22 SSS SPSS SSS FS SSS + STS TESS SESS S TSS SS PSE TSS SES TS SETS TESTS SS SSS SS SS FS 
Pe ff SSS SP SSS SSS SL SSSI LESS LPS SPREE TS SLEEP ETL ESE LES STL LES TS SSS SS 


Qjivvs 


HH HH H 


Ja dd Vi 


HHHHHRHKRHH RHHH FE 


108 


awl 


QeCZaATrO VS r-FMOWZ 
aqqOqdaOwor Fae ya OCu 


o- ew oe eeedeweweF eee 8s & & @& 


JOO OU VW Ss Set ON Sd IO) 


= 
(<= 


A 
§ 
5 
6 
& 
a 
a 
a 
o 
& 
A 
A 
6 
a 
ia 
Ki 
bs 
A 


=) 
a) 


» WOUY 
swOVae 2D ere 


SPSS TS SES SS SPSS SCS STS S SS CSCC SSCS CCS CSCC SCO CSCOC$CS CCC LS SS SS 
ok ARK OK ak Ke KKK RR HHH 
eK ok eo JUV SdIiLIL GONG ANVG Se Stes eS SS | 
KOK ROK Ok kk KKK KER KKK 
RR OR RK OR OR OIRO ROR RR ROR ROR RK OR ok gk gc ie ke a ag aie ak 2 2c he a ak 


® 
zz WO 
WO 
Ww 
Oc 


eLayrT 


| a 


JQ 


oh eo eo oT BY: e 


e eLU C et 
Leite CHO WOOLkEeaAZzA 


Ouse WA OYFU Se >We 


— «© of OZ 
OOO’ GOUOOOU COUW 


OUOOUWUUWO 
OOCOACAG 


Y: 


JI VWVIL 


HHH HH 


109 


s o¥iS ALNG LSVGuee 
*VSdV whl GN3/15S 3009 YA od) 4009 G-nw-sA (DHS) 
x Q-wW-UA dYSUWiIN (a539I1 31] 1l=*31VW334 Gl ae Oe JG 
) re] 
x ff Jild ddA-4v1L0 d Lag YA SIGNS 3iVQ Jn 5S aU 
* JLVQ Aitlunodas (x )ALI/JIASSUN ST1S5* NVA 2D JQ 
« 
*oO3IG = afd SOAdIN AST YITuo >N VU 
x Hhold Widuds JWYN Ts J JG 
SEP C SES SSS SSCS SSC SS CSS S CSCS SCS eS SSS SSC CSCCSC eS CST Se se TTT SL SS Ss SS 
et ROK OK ak ok a : | Ok Fok ak ak ke ake ac ok 
eee KR KKH SUNVAISNOD SULIT L UNV s397VSSdW SNLVAS ViVU *xxe ea KK RH 
eke Re a ok a te ok ak eR KIO i ak ie aK ok 
CSS S SS SSCS SS SSE STS SSC eC CT SS STS SS SSC SS TSS C CSE CSCC CS SSeS SS CSS Se Ss 
8tjaVoNe 2 30 
eJwsNe J aye 
»~YDUSNAD JIG 
® VONAD JO 
®eYUNSNa 3 3d 
s Noa 2 3G 
® Nsihe dD JG 
SPSS TESS CS SSCS SSS SS CCS CS SSCS SSCS SCL CSCS SCC CSCCS CSCO SCOS CCS STS ST Sf 
ie RK a a a 2K ok Se Cee LS. SF 
Ko fC Ro ok hc ok JSldVa SdVGUG UGdIWyV eC eC ak OK a ak ok 
ROM tk KK Ca ak ak RO ke kk ae afc ak 
Tete SSS eS SS SSCS ST SS ESE SSS TSS TSS ES SC SSC SCS CCC SC CSC SSE CS eS Se TS SS Se eT 
© UHde ds JG 
® OWN a J Jd 
elddued JQ 
eHovds dD JQ 
s Ya ad JG 
eJaAta J JG 
eJYACr 2 JU 
eJuAtes 2 3G 
®#HISHsD JQ 
sHIDSDs 2 JU 
OOOO OOK IORI RRO RR RO RIOR I ROR ROKR ROI RK ICO a i RR a a tC ae a 
Peters 2 2 RK RO a a ak ok 
Peter eres : 314Va WAIT IWNOLIVINGS Me SOK Ke co 
RoR ka ke ak ac ok eR Rk ak ak ok ak 


RR KK a eo a a a a oo oo a ok a ao ok a ok a ok gag ok ok ok Ok 


Elala 


Clila 


Tusdd 


HHH HH 


saldVi 


HH He OH Ht 


ValdVvi 


He tH HH 


110 


gi 
G 


UN 
GQ if 


rs 
V=LNOSAS 


Va =wo Is dS ECETHASZI SW Id 8 Wa ) Hd uDWW § Sd=9uGSG * LU VSSUW=4dWINUG 
Nalid* SUS AW =UTUU 


*3°4d=wsddd dG R=aZISm dd £0419) =44dVW Ss Sd= =9¥0SG*NILYSS A= dW INCU gd 3G 


Eee SESS TES STS TELS STL ST SSE ST SL SSPE SL SS SSS SPSS SSL ESS STS SES STS SS 





ee ai ok a a ak ; KK ok kk 
Rok Rok go a kak SNIOW WALNDOD VIVO INdGINU/INGN I fk kK ok kk 
Soe S SSS S SS ee KK KK KK 
RK kok kk dak ok koko kk koko kok go tok ok kak oko ak gogok a kaka gokoa akoakogk kok koa ake ae ak 
143 $G 
Ectiy +G 
113 >G 
07219 Sd 
eT SESS SSS SSS SSS TSS SSC SC SSS SCS CSS SSCS SS SSCS SSCOSCOOSCE OCS SS SSS See eS 
1K Re i a OK b go KK 
eK kK a a ak ok a V3aV 39VYLLS JsaNIa3V0 a ek ak ea ok ok 
ok Kk kK ak ok KK ROK 
SSeS SSC SSS SSCS SCS SS SS SSS CSS SCC SSCS SSS SSS SSCS SSC SCS SSCS CCS CCS SS te Ss SS | 
| HHA RHEHAR 7 Viva 
x 30 UNS HHHKAHARAAH a VivU du ONS 
x HAHAHA AR Jivd sjsu UN3s HRB RRR RHO O 30 
a 
PSSST SSS STS SST SS SS Ss: Ji¥VG SNG3Nuddd OL shNd 
*Oa1a 14d N95sd AYyVU YNINAVM sok Rok kk kok doko ok ok kok Oe D 30 
6 
4 
oe xkkx ONISSIwW UNI GuuUDSd MSN «unex , 92 JQ 
8 
* —. 
x KK =jUUD LIAYBUINI wxuam 42 ele 
__.._.  .—i- 2 (/ -_ ee oe ae 2. 
* ii a Ss te 
« +, ) JG 


Va °OO// 
Vn °OO// 
aN 

NI 

x 

* 

* 

* 

* 

is3si 
JIN1 1 
AD 
Viadvu9 
ak 

ie 

wie 

x 

* 

ONs 
ININGVA 
9SWAaVis 
3NI V3 


7ILis 


WW 


JNIV LNdLNO 3BIVdS 3WNOAG 66696 (S5)5 IAn 

yOGQV VaaV LAdLINO AuyVv? OL SY Las JNIV‘S vi 

bY NI 8 INVLSNUD LIS gst V. 

yO0CV VaaV LNdLNG 3JdVi OL €u L3S iNDdLl*E V1 

YGGV VSHV INdNI sdVi OL Zu 13S NIidi*d Vl 

(CLNdGLNO) SLNOdVLS (CINdLNO) SiNDLYdS (LNGNI)DSNIdVL) N3dO 

(CT)%* ZT LS 

(2T)8*ET 1S 

48 SG 

EtSx IONISNH 

St ddJxd 

GL+x* ET Wd 

7*£Q dOND 

error ro 

x PSC ZT S91) JSAVS 

GTSx ONISN 
434389 diQidl 
See Cees eS SC SCLS SSS SSCS OCSCSSCS Se SS SS CSS SSS CS SET Se TT SST SECS CS TCS eT TT *x 
ORO RO IO gO dot io Ri rai tai gota got ii ai a teak ake ate aie ake ate akc ake ae fc ake ate ae aie ake afc ake ae aie a af ae ae a ae a age aie ake aie ae age * 
eer e Tes eS “ ek oe tok a i ak fc ak x 
2h kK ie akc ae akc a JNILNUA ONINSdO ONY NOILVZIVVILINI *xxxxxaxx ex 2 
eee ese. 2 Etec ert es SS * 
Eee SCS Se CSCC OSC SESS SSCS SSCS CSS STC SS Te ST SST SCS CS Se SSS Ce Le LT SS St ts oS x 
oe T eee SSS SSC SSC SS LCS tS te Se Se See eS Te STS TS STC SST TS Se TC TE SL ST Ss st st See * 


We A Ae Ae ae ef fe a he i ae a he age ae eae ae a a a ae a ae a a ae ae ae a ae 2c ee ae ae ae aE ae a oe ae a a a 2 oe ae ae ae ae ae ake ie a fe ae oe ae ae ae ac ac ae 
AK WCW a he ae fe a ae ae afc ae ae ae a ae he ae ae ea ee ae ae a ae ae he ic i ae ae Oe he ak ae ee ae ae a Oe ae ae 8 KK oe ae ai oe ae ae ae ake ae ae ae ae ae ae oe ae oe 
WK He Oe fe aie ae ae ae ie aK ae he Ce he aie ke ae ae ae oi ae eae ae a ae i ae ai ae ok ae oie ae ae ae ae ak aie a ae ae he aie ae ae ac ae ae ae ac ae ae ae ae ae afc oe ae ate ae afc af oe 


% ae 2 
2K 2K aK HK 
w% VAVG JINSIGNSLIiv SNOSNOYSS YG JINSONSLIV ANZSHYd OL SMG GSUYSASNVIL xx 
ex LON SGuO3SU Vv 4G ONTLSIT ¥ JGNIONT WIIM INdiNO GSINIUd #* 
a WYYOOdd *H2LNSD ax5LNdWOD SOd SHL LV STUVTIYAV 3YNQSIONd SOYIW xe 
we /200S5 WalSAS S3HL ONISA YSGND IITLSGVHdI Gi ACHD YSeWNN SDIAGIS xx 
x wOUd GIONVHD 3G 1SMw 3dVi SYSdNG SHL STIS WOIIYOLSIH WIQT Y xx 
*& ONTIVILINI OL dOldd °WILSAS WAST dide NOTiVweOSNI YSDISSO ANSONLS x 
*& JH! AG G3id3990V 39 VIIM LYHL L¥WuOd V NI AMG SATLO0 NC WILLS Jdv xx 
xx GONV TOOHOS JLVMGVY9LSOd IVAVNES*N 3HL G3GN2Z11V 3AVH OHM Su5d145O0 xx 
ek TIV NO VIVO TANNOSY3Sd 3G NVSYNE IWAVN BSSSNVYL TIIM wvudodd STHL «x 
Hak HK 
1K K AK 


eet 22 £2 22 2 SSS SS St SS SS St SS ESS SS SS tS SS SS SSS SS St SS SES SS SS SS 2 SS SS SS SS SS SSS 
Me he ac ae a RC ae ae ae ae fe ae a i fe a ae ae ae oe he a ae ae ae ei a ae oe ae ee ae ae i af a oe ae Re ae ae a ae oe ae ae ae ae ae ae ie ake a ae ok ae oe ae a a 
We eC ae ac a fe RC Re ae a a a a fe ake a ake ae ae ae ae aie fe ae a oie ae ae ae ae ac ae ae ae akc ai i ote ae ae aie ae fe i ae afc aC ae i a oie oe ae ae ae ae ai ae ie fe ae he oe a abe a ae ae 


x GQ NISAS*WSV// 
YdXSdng 91VNSV 339X3 // 


wc 


SSJITYINS O9G9 SZ OL Y1D LIS Gcfd vi 

V3y¥V 0990S OL HINVAE GNOD CHOITHS 8): 

V3yV JCO8 OL HINVYY INDI CMOVS 2 JG 

dVLluyyNnD JO Vauv ono9 xwOa ISsl 691.9°(2)92T 119 
AYINS VIVO GQVd LNIY¥d OL HINVUG Vivdlud G 
AYING JIGVL LXSN L1S31L1 3 HINVYS Clam ™L 139 
WNGS 3dI HINVYE GNOD yUrVwW Ss Jd 

HILVwW AYINS 3IGVL V wOd iS3i (9)0°(2°9)92T 319 
(94U) YUld JIGVL OL AYLNA JNO GAGV 449 dV 
G0V isViS HOYVIS JWVL OL GY 1S e-dVLyUNIsY V1 
SSIYLN3S OOOE€ XIS OL Y¥LD LAS 9*2 v1 
SPSS SL SSO SS SSS SSCS SSCS CSS SST TSS CSS ST SS CSS TCS SS SST SLC SSeS CLS Sot 
RRR ae ake a ak a ok pes SESS ST fF 
ROK ate ok 2K ake ag ake kk AYINS ALIVIDSIS GNV YOFVW NOLTAVONGS ROR oak ae ake ae a a 
ROK ke ok a ak ak ai ak S¥3dNG dwOsd 3SIVL WNINDIYXYBND HDAVSS Pet 2 2 2 2 2S 
Mek aka ake ak af ake ok a i kai a af ake a a aK 
oes tSS ESS SSS SSS SCS CSCS CTS SCS CSCC SSS SSS S SCS Te SCS eS CS SS ST SS SS SS 
AYINS VLVO OQVd LNIYd OL HINVAD Vivalud Y 
AYINS 3ISVL LXSN iS3i 3 HIONVYD CT—e hs LJ 
WNOS 3dI HONVYM GNOD YOrVW'S JY 

HIDLVW AXYINS JIWVL V wOd ISSL (9)0%(249)92T 319 
(9d) Yld JIGVL OL AYLINGS JNO QQV 7°9 UV 
Y0GV HIYVAS JVWVL OL FU 13S O7+8VLeaNNI*Y9 Vi 
SSI¥iNaA OCO¥ AATISML OL YLT L3S PA V1 
VauvV OOD€ OL HINVYE GNOD THOTHS » a}: ) 

V3auV 00909 OL HINVAID GNOD TMO1%2 Jd 

GVidNND JO VauVv 000% yOs IS31 0719*(2)9CT 119 

sO RO to lok lo kok ik gai i ik kok iokaiog koi oiokoigagaic ka gakoic tak kaiakoiogaickcagc kc koi ak ak afc ake a ai ake ai ae ae ak 
Be i aie ca ae ak ake ak 7 ek a a a a a aka ae 
wom 6U UNIOd AYLNS JVVL WNINDIYING ANIWYSLSG xe KH 
wm aC a ae akc a eee ELE LSS 
Sees eT SC ST CSCS SSCS TSS CCST SSS SSC SCS SC SSS ST SCC SC SCC SSCS SS Set SS 
J3ud GVS LNIYd OL HONVYU GNOD Vivdlududfd 39 


AMINA LNOW S9d QI WA_wOd ASIA sAFUSINOW A D="(2°BIOTT J19 
CU NI YOOV INMdNI 3dVLl sAVS | ear 4 at 
QYO9F3Y¥ sdVi NVIAUNY AVAY (2) *NIdV1I 149 


22 FSF 2S SS SES ESSE SSS SSS ESSE SEES ESTES ESE SS SS SESE SES SESE ESS 2S ES F 
LE Setetet esses SS SESE SES SES ESE SESS SSS LES SSE SSS SPSL SE SEES SESS SSS F | 


Wek RO ia a a OR kK gO a a ab 
ek RC aie ofc ak aca ak a 3JdVi INdNI JSS1L1 ONV OGV34 ek ka a tek ak ok ak 
ok tok ok kok kak Me i i a i a a 


PSPSPS LSPS SSS SSSI SESS ESE SES SESE SES IES SSS SE SESE STS SSE SEES SS SF | 
SS SSPE SS LSE SIS SSS SSS TS SS PES SEES SSL ESSSSSL ES SIS ESE SLES SESS 2 ES FS 


THO 71 


THOIH 


HHH HH 


HHH HH 


dldvia 


HH HEH HH HE 


113 


0 >> ve) >> ve > 
x ox oO a x oO a ac 
—T ee —~I ee ~r re 
ee 22 « OF ZEVa © Zz 
OK WWINOe— WWwWwoOwre ww 
Or WOK <« rm Ob <f 
aqaX Wenqoes wdaoedart w 
JH ox See oY 
Tw> OqkeTw> oazZzrTw> wa 
OYUeY aAOZOVY aoOwWoOUAa < 
YO Ue WY dee Of Or re 


aqecq O ddzqd Oodaadgad 
Wr W De OW WD TOWF WDE 


OD <I et OD KT th LO Te 
Ier— NANAKRE NaArF-AaeeE M 
RH Lao ere CWO Fre LU 
zor OO 200Or OO SOP 
Ow 2 Crow 2 COrFrOWw 2 
—- CEO FE CARE F&F COS 
WwOw Cr WOM er WOmr 
OZUOLITrROZUCT Tr OfZudcr 
oa OOO AO O 
-Os 
HONS A der ON Sade} OMS a 
WOWO YC YCWWOWOY CWWOWORr 
NTE OCDMNMNdTARKEODDNMNaAF-OM 


t+ WO mm wo + WO 
we + i = 

+ 2 + & + & 

co o co - crc oe 

<I - <I -— <I 
rene Te NK te Ne 
e 4 eONE ceONK— eQON 
Ye tM™eq © IAA Y 59-4 
> wT ft OOD ~—aA1OoOD et} 


OF OZ HENOT OZ RR KOS OZ Ft 
e ot) © Cf © &© eC] © oY & & ef © & 
OOH OPOArOOHAOPFAlr COOK Or 


WO Fr SS = O - 
IO WYOO AdMCYvIOO aAdvIOW 
ADACACOIITOONCODIITAODMD 


HI GH2 
LOW2 


KEKKKEKKEKKE 


$k OK KK 
SOCK OR ROK RIOR IORI RII II IOI ROK ROK ROR go RR rai i IRR Roi toi kook aka age a 


KEKKKKKKEKK 


ttt 2 Se SELES SSS SS SLE LEE SESS ES SES SESS SCS SSS SSS SSS SSS CSS SSS tes SS 
ERE KEKE ERE KEE KEKE KEKE KKK EE KK KEKK KEE EK KEK EK KE EK EK EK EE EK KE EK EK EEK 
2222 tS ES SSE SELES + SESS S ELSES SSLE SLE SSS FSS SSSSLS SSS SSS SS SS Sete es Ss 


eEREKEKEKEK PRINT RECOROS NOT NEEDED FOR LOCAL FILE 


$Ok OKO 
ttt err. ff 


HHH HHH HE 


114 


PRINT BUFF 


<I 
<p O 


E BAD DA 
NT BAD D 
NCH €& RE 


RK RK KR KKK EK RK KK KK KKK KKK EK EK EK HK KK EK KKK KEK KK KE KEK 


KK KK KKK KK 


MOV 
PRI 
BRA 


= tL! 
Oz 


om ad 


op oO 
ODF 
ACO 
op <I 
+A Oo 


PRTDATA 


FORK i kek ote a 
SOR KKK KK 
erTTtetr e+ + 2. 
TTT TTT se Sf 


EOIT BUPERS DATA RECORDS 
TO LOCAL FORMAT 
pet DDD ete tte te TE PSE SE STS TT SP STS SSS PS CS SS CSS ST ee ee te ee es. et 


tsetse tf 
soto KOK toto tok 
Me kt ae eo ak 


HH HH HH 


i) x 
oc a © 
© us CO 
OO G6 Ss) 
wc ©7 J ae 
CO OdF WwW 
Oo 1|1Om 
FW "nMOS 
Way 


2z2YMWOS ASS 
a Pl oe] ee) © SE oe 
ad Y) Oc 
—UI@ Us sé LL 

WOOrFrOLO WwW 
ania ef wD 
a>Wy wUUuIOC 

Cv eSOKOUW 
~w<dt<t aQoOrF 
ONZAHr-O0AG 


0 
LULU UU LU Ly LL 
PPP r>“nI>> 
OO002Z—00 
ZFTRRHUTSE 


CJ = — 
memes MOAI 
Tome FTO 
at) eme © & & 
om woe (0) (CL) om em me 
Am © aMam 
eT I= & fo & 
(1 ered ECOL FO 
O wwe PM COD $$ CO 
MmCOANSTNN 


OOOO OOO 
PPro ooo> 
> > I> > a> > > we 3 


MAJOR 


Fo 


Yr <I S 
Lhd Lk © OOM a 
wHxXOOR Yak Oui 
- JIdaeaeO OG Wr 
Lr = CON Ovovodauw 
Mm UYOUOW — LL Lb 
z. OY WL or Wo og 1) 
Ww WOrer at = — Wj. 
— & Or UwEBOSAO 


=Odmt BRK am wu be ol 
KUO Z SW OWWZewo Ww 
CE OWaZr ZS ee - 2 
me OL WerOdtOO> eal. 
ZOwWl!l>OO>Oddokeke od 
We OZ Oe bl oe Ik ao 

- OF 2~aidogwa2ndqao 
WOBZLSAXYY ZGia>w ra 
ew WSeZPOUre worVOrF 
—IqIzo Om OOdTeeE 
= 2WOeEMmMY J ~~z~OQ 
hd Ted he Oe 
Wor Odnwrdogt OwoO awn 

z2a2et O w2I0% WOK wD 
Corel DOMATYO NOZ 
Ow LOMOw JBoOWOd D 
“UOWTL Neto NO> Je 

ames YW we 
MOUS TWh Wilh <? 
OZodWwoss SMW > Ske o>wnuw 
WOOY JOODOOZHAOOWO 
MONE FE TMH OF TNT =O 


Gaal) ame 

Nile AL ee Oe 
-Pr—raigye OAUE Ii o& 
= FS OO om OER RMT) & 
() om em em en (Q MO =O OH & Of) 
SAMOA MH & et) e eO ~~ 
om © 8 © eewmed Ged (TF) &Xd (TK 
MN eT e¢ FTA ODANOOOCAIN 
Mm OF OOP DOOO Artie 


),120(3) 


= OOOO MOO UO OHO 
SDOF PPP APAAIP IPP PO > 
OMEMEAEPISEITIFSIILZSE 


FORO IC tk a a a 
Teese te 2 2 5s 
eee et 2 ¢ ff 


PES SSE SESE SS LSE SSELELE SES SLE E SS SESE SE SLES SS SLE SS SSE S ESS Ser es se 
eit Ee tte te SLE SEE RS EE SE LETS SP SELES TS STS PST EL SS ST SSL EL SS SSS ES SS SE 
WRITE LOCAL TAPE FILE RECORDS 
ete Stee SES TS LS TS ESS SLE LES SELES LST ESS SESS SSS SST SS SSS SL SS SL Se 
ete ee See Tee LE SLES SEES SST SPSS TST SLES ESS LS SS SESS SSS SS SSS STS 

PUT 


KK ok kk KK 


MK He oe eo Ko oe ok 
KKK RK KKK 


% He HH HH HE 


115 


» TPOUT 


QO. 
—- 
OO 
O. < 
Tu 


Me Re eK he KK ok ok 


Tet TiTTT tt. 
rT TeTes TT es: 


PROGRAM CLCSE ROUTINE 
ROCIO IO RIO II Ia IO IIR OI RII OI ROR IKI iO toi Ok ROR to gak i ak toto atc ak abc ake 


222 22k tS EEE LEST ESET SEES ES SL SESS SSE LE SSS SCRE SSS SES SS SSS CSS Ss se 


So teee re ef: 
etter et tf 


MH HK oe KK 


HHH H HE 


OF DATA MESSAGE 


PRINT ENC 


D 
RTOUT»», TAPOUT ) 


N 
p 
| 


MYE OF 


eo @ewee@®®eeeweoereeeeweseeseegeeseewg®ewe®e#ee @ ee @ eae @& @®@ 
H AU<eMNTTYANAACCOssOqgCgsowuwuvroroorwu ce 
Hi THKMOMMAOYONSPMOALMMMOMA SHAT MMNMNNMNMNNN ANN NMnn 
H DQOOAIDOOOHOLNVDIMOWMNNOMNODMNAHPRTornwoe 
H QOOCONDQVDVOORBAQNMNOCOCVSFIHFONQO OC SHS SHMAMNMM 
H CUNO DHKNQMMS TY SHTODNUMAMAMMAMNMMAMMAMMAM 
CSMOMOAGMOPSPPHPGSHHSFTPUMMDMMNMMNMNMNMMnwin 
@e @ @eeweeweeeseeFseeeweeeeeese@eFeweeeFee ee ee 8&8 eg @& 
OW OOOO OOOO U0 OU OUUOOUUUOOO OOOO UUW 
WWW OU OW OOO OU OU OUU OUUUUUOUOUU YO 
QOODQOAOOODOOAQADOQADOADCOBOODOQOOOOOA0O8d 


i 

G 

c 

c 

G 

T 

T 
eC eS ESSEC SSCS S CSS CCC SSE CSCS CST SS SSS CLES ESS STS ESS we ea ae a a ak oe 
ee OK a ak Te Tee. SSS 
he he a ke age ie ak he ke ae JIVi NOISYSANIID WNINIIYXAND ek ae oe ak ok ok ak 
See eT eS Ss | ek gk ak a a a 


222222 FSP E PS PSS SSS LSS SS SSE LS EL SESE EE STS SS ELS SSS SE EES ST SSS St SS SS 


SPSS PTS LSS ECS SS SS ESTE SSS STS SSE SST SSL SS SELES ESS eS SSS PS ESS SE SS SF 
(PPPS TSS SS SSL SESS ELE SESS PLS PTS SESE LS LES SSPE SS SLES FF ES SLT SS SS tS 


eH ke ak he ok a ak Me oe a a ak a ae ok 2k 
ek ROK kk ae ak TOXYLNOD VIVO Peete Ses Se 
FOR OR KO i kak ViVO LNdLINO/LAdNI ONV SV3uV J9OVYOLS Hk ok ah OK ak kc akc ak 
eet ler eT. OSANSSIYSSINVISNOD GSNIIS3S0*%SI IVI ester ees fT: 
Peet eee SS | Peete ee eS oS 


PP et eS St Ste LS SP LSE SSS SLE SL SESS SPSS SEPP EES CS EEE ES SS ES SS SS SS FS 
2222 FS 2S SPP SES ESTE SS PPPS ESL SL SSS SSS ES ESTEE LS FET EELS SSS SS SS SS 


GViYdYND 


HRREEAT 


MMH TH HHH H 


116 


e @e @eeeecee@eeeereedkeeee8ce8ee?ee@ecd@eweoes#eeeeec@eeesecdeeeqaGceeeses#seee#ee#s & & @& @& @& 
UMZIZTLZSZZZUUUUUAMNONCOCSCCCOCOOACOOOMMDOACOrWwsA RB F228 YSFFSZT 
IOOOSCOCOCOONCC OG? COCEG OCOGCO Coo c OO ea et iF 
ton | eel ond ond pod ood ood od One) post ai letl (tt re ree ee i alenkonkenkenkenke Lockenlen(@ heh el lt they pre 
WOULD LIU LALLA SPUN OO ODODOOOODOODODODDODOOOODDOOS$DODDDAOAMOO OCH 
CROSKINIEUP FOOD OWMND OD MLTHOHUMNMNHOHINUMORMPOOOODO ST HDOAaMaKO 
ADOOOSBNNMO FWP OOOO Sse Q\nN\AQUNAMAMMOMAMMINEH OOOO MAMANUWEr-OO 
Noe) lad ad al od et Oak ealet eM @ imi el ft lett te ee eee ee etankamtemtenkenkerleckentont*ipel?ehe tl. lol reper pei? 
LVI IA LAA LA WA LA LA LUN UAV UO OO OOO OOOO D DOOD D ODO O00 O DODO DODD MDMDONOGO 


UO QUVIYVYVOO YOO 0 OOOO OOD OOD VOOU OO OOO VOODOO VOUUVOOUNDO 


OV VQUYVOU QO VOY OOO OO VO OOO UODOOUOOUOO OVO OQOUODUOOQUU0NOOU DO 
COD DOOD OOD OODOADODODODODODOASCOOOADOAOOOOOOOOODO0O0000000000000 


BAL i 


C1$°1T)=138V 7 (313730% d33% 4 / 
*MIN)=dSIGSSETSdN=U39S=3WNTIOAS COXOZ=ELINNSSYWONSH=SWVNSG OG LNOdLSVW°O9// 
V=LNOSAS OG LADLdSVW°O9/ / 
(1S8*1T)=138V17 (d345» // 
“O10 =dS ID 2602S dN=YSS=3WNTIGASOGHZ=ELINAS LYOS °NSAH=SWYNSO OD JdVidSVW°O9// 
ONJ 
9dI1 7 

Vo=wsadsd SECTHSZISN IG St(wd ) Hsu IVW SS d=9N0SA* LNOLdSVW=3SWVNIG Wd 20 inOdlud 

4JO03SAW=0VG035 *@3=nwj9354u °8 
*Z6=3ZI SHI SZEZ=HATISFUT (wd) H=sy dW SS d=9UDSG SF LNGdLSVW=SWYNIT d30 LnodVl 

| SOSAW=CVG03 $65=WwW49324° 00 
*ST=SZISN1E SOS T=19359TS (19) H3ddDVW SES d=9YIST S3dVLYUSVW=3ANVNGC G9G NIdGVI 
SSCS CSCS SECS SS SSCSCS SE CST SSS CCS SCoCSSCC SS CSCSCCO SoC COSLSSCSCCSC SSC CLS SS oe 2 
ok KK OK I OK ee a oi * 
ok kok ak i ok SNDOTS IOYLNOD ViVG LNAdLNO/SINdGNI ok RR a KK x 
eK KKK KK KK ek kK ak ko * 
SCPC SCCESCS SSCS SSSOCOSSOSCCCSoCESCCCSSCOSSSCSTSCSSCSCL OSS TSS SSS TSS SST Ss * 
VjJyuV SLIUM AdVil cect) Sd inOdl 
Vauv GvVsau adVi OST19 Sa NIdlL 
V3uv INI Yd JNIDV LNdl NO EET IO SG INIT 
eee eT eS eS STS SSCS SSS SCS TSS SSS SSCSCSoS SSCS CSCC SCSS SSCS SCS OCS SOSSSS SS x 
ok KK Rok OK ee eS Le. SS * 
eo ae oo he VioauVv 39VN01S AINI4350 ee eK a ae ak ke * 
Reka kak a ake ok eee ete. Ss: * 
eS e SCS SS SSCS SSCSSOS SCS SSSSCSSSSCSCSCCS# SCS CSCS SSCS COL SSCS SS SS ESS SS * 

cHHHHHHRHH Viva 

x jO OQNJ HHRHHHHRA VivO 30 QN3 

* HAHRENH AK AH Vivd 340 JN3 HHHAKR HAHAH 1D IG GN3S 
SES CSSOSCCS CSSCSC LTS COSC SECS C SCS SSCCSSS SCC SSS TSS SSCS SST SS SSS * 
kK a a Sec ee Se SS * 
OK KOK Fok 39VSS3w vVilvO 40 GN2 oh OK KK KK * 
gk tok ko kK Sete ee sts S : * 
SSCS SSCS CST CSCS CS CSCS OSS SSS SSCS SCSCS SESS SSCS SS CSCS CT SST CCS SSC CS St 2 S| * 


118 


yG0V V3SedYV INdNI Guyvd OL Z@y LSS Vauvdotd vq 
((CLNdING) *1NGEdL) N3Id0 

(CLADGING) ©INDOVdILE (CLNdGNI)D SNIVdL) N3d0 
(CiNd LINO) SiINDLYdS ( INGNI)*NIGI) N3dO 
(EL) et 1S 

(ZT)S*cl is 

481 sa 

el*x IONISN 

ST dvuGd 

Gite ET 1v@ 

7*G dIND 

ET*cT Yd 

xf i*(2TS>t)  S3AVWS 

ST*‘« IONISN 

133S3 


SCE STS SSSOSSSS OSSSCLC SCS C CSS LEST CT SSCS TOC CCS CSTSSC TSC CS CT Se Se Te 
ee SST SS ETS ST TCS TST SST CSCC SSS SCS OCSCCSCCCSCTOTCSCTOCCCSCC OCT CTT TT 


KOK KOK kK kk ak kK a ak ok oe ok 
KR kK Ke JNILNOY ONINSdO GNV NOILVZIIVILINI “aeK eux uxx 
ek he a ok OK KK Ke 


22 e PES ST ESE SELES ESET ESS ESSE SLES ESSE SESE SLES ESTELLE SS TTS TSS ES FS 
ee 2 2S St ett SESS SSS SSE SSL SESS S SE SSE SS SE PSSST SSS SS SS SSS SES STS SSS 


LudN Id 


HHH H HE 


Eee Pte P SEES SESE SESS SSS SLES TESST SLES STS SSS SS SS SSE SESE SS SS SES ESE ST SSL ST SES FS 
eee FSFE TELE SE ESL SES EL SS SS SESS SSS SESE SPS SS SCSS SSE SSE SST SSS STS SE STS SE SSS Ses 
PRP LL ELSES SLE LESS SETS SS SSE SE SLT SSE SES STE SSE STS SEL SST STS S SSS SSS ESS SSS SE SS 


* % 
 % 
# 
x 
2 
ok 
aK 
2 a 
em 
K 


° 
© 
z 


rage a 
el wmdt> awa 
— oO TL 

_ 


WoW NACNDO 
BORrOOr DOO 
Ww NWETOer <_J 


OW> OOOwT OW 
<r Wa 


0 ard 
Litem © Oo eS UL 
WO WCxoe 
=O OT eM 
at tL USUI OQ? be mee 
ele Ao 
YY Atqwz2anm 
WiWWOUODd s&s 
Ww -&-aAaA Or~Od 
0 IND te SI 
OnmZFre MN L 
WLC om lo 
SYuUWOT 
aAeIQKNWATAOr-eZSa 
Oe 2e nae 
a WYO nD> 
=a_INNE 
elUFSOF- a 
LYNZ NOWM 
eof- << LIL 
O steel 
OZ <aO 
WOWOIOOOrF- 
wdOrn Zu OD 


" 
IYxde JE SW 


TUu—H IW Ss 
~O2ZW OZ NM 
CO mm O eOOuW 
arr fC Od 
—>Zadwr De 
au FOO WOW 
OOW aw wu 
ZW~ANOWeaOs 
=< OO OFOCZF 
wre Cau 
Ne Ode WOOO 
Zz WeWNnNOr<t 
QIuwu<qo awww 
aAOwOdawla zt = 
—_- < FTO ~a 
a2mOaaadownm 
Quir~z O W-= 
m—O.W @ 

De Sb OZ NO 
Ul ry 

reat > 

Te> Ae aod 
Sawer ANAM = > WwW 
awe ZOnNDILT 
Feowid WA Fe 
See OO oe SOD 
ITZ wes 
COOSOF ne 
OUemec -ePNOM 
OO rFraadMow BD 
~CnqO ww 
2A0DNFt wiow~Oww 


CCAM aA ean 
NOOCrwNavOa DO 


mt COLL WOW) 


LL. 


riweTaweoww 


bm OF mt bp > ee bh CO CO 


SOO OR ao Oo OK ao ia io OR OR fo oi io koi bog oka kia i kak koi kak tak iia kook 
TTL eT e CSCC CSCS TOCCCSCCCCL CSC ST TTS TTT T ST TTS TST ST TST STE TTT TTS TS TE TTT TTT: 
SO ORO io ok OO oR oi oi ion aii tog goog ig iakatoi gaiaiag tog tag gag iaiotoai kaiak atc ak kaikki ag ake ak ate ak ab of 


x GO NISAS*°WSV// 
AiVvddh JivwSv 33xX3 // 


119 


G¥y0934 3adVi LXIN GV3a GNV HONVUE cdlOVix Y 
AdVi INAYNND VLVO GOOD GyYoISy Vauval LNOVdL ifld 

O3 431 L1NOY 3LVOdN OL HINVYE GNOD INIdd*s Ig 
SwVN LOSNNOD YOd DAY 3sdVL IS3AL (€)9°XSVNAIWN J19 
€uy NI YyOadV INdNI 3aVil SAVS rT ¢ a 
QYOJ5J¥ sdVi ANSYUND AVA (€)*NIVdL 4139 

ASVwW LS31 NI JWVN QSLNVM LAS (2) TSXSVWAWN JAW 
QdOQ3¥ AdVL LIXIN AQV3ZY ANV HONVYS TdlQvay G 
3AdV1l IN3u¥YuND VLVI GOODS dyYOD3u VIuVdi® LNOVdL ind 
O43 41 LNOY JLVOdN OL HINVYG GNOD IN1LUd*8 JY 
YNSS LIIWIND wOd Iau JdVi LSIAL (€)S9*(TOASVANSS J19 
td NI waQV INdNI ddVil SAVS | ioe 2 oa 
QuOJ4dd 3AdVi INAYUND Ava (C)*NIVdL fas 


eee thet SPSL ESS SSE SE SSS ESE ESE SS SSE CLS SSS SSS SESS SSS SS SES See es tt 
eee Leet eS ES SSS TSS StS TESS STEP ES ESS SES TPES SST ST SS STS EET TT SS SS 


See eee SS f: Sect eet Sf: 
kK ok aK kok SINILNOY AIA JBdVLi LN3YNUND AIO AV3AY ek Rak jo ak ak a 
kok tok kak ak ak ok kk go i Kk ok 


SO ROR ROR ok iotO ra III IO 2 ii ROR go gga] gi ag tak ak koiokagoiagog kota ak toa ak 
SOI IO OR RO IOI RG RGR i Roi RK io i oi oR II IOI I Oi gk gO ii agai ake ak aka 


4SVw 4S31_ NI YyNDASDOS GSLNVM 13S (7)6T* COIASUWNSS JAW 
LNOWY HIYVIS VHdIV OL HINVAD ANDI 9-cdl1lQVau"*s Jd 
ANSONLS NOISYOS wOd LS31L oes Df (72)0 I) 

AINTINOYd VivVO MAN OL HINVYD GNOD JsyadV ‘38 Ju 
VIVO JIS LN3XYND MIN YOA 1S31 xsd (Z)I9E I19 
cu NI YyQQV LNdNI QYVD ZJAVS rd qd] 

Quv) vivd Qvau (2) *NIGD is'D 


oe ee ee eS Ste SS ES SSE STS SS SS SSS SPS SS ES LS PSSST SSS SS STE LSS SSS SS SS ® 
eee ee tS SSE SSS SS SES TSE SS ESSE SSS SS SESE SS LS LST SS SSS SESS SS SE SSS 


He eo a We OK KK 
eee eee. SS ANTLNOYN AYVD Vvivad Qvay eet ee eae SS 
Ke oe KH Me Re a 


ee ee SSS LE TS ETS SES SE LESS SSE LS SESS SS SESS TELS SS SST SSE SL SS SSS SS F 
eee Te te tee STS SSS SSS STS SS SSCS SELES SSS SSE SE STS SE SSS SESS SS ESS SS 


JVSS Q S iN 49OV4 LNO1LYd 
4 1 ANI V9 
ud I uvdi*e 


<aI<> 
a Jo 


S 
V4 


UID uu 
AC 
— Or 

04 
al oon 


"/ u 
O 4 
e) =. 


— 


i: 
vas 
tu 


Wi<t Y 
ga > 
MMO 


3 
wdaVv Vv ye 
waavVv V 


I~ <i 


VI¥ 
dino 
iNdN 


Cdidvauy 


TdLQV3d 


HHH H HH 


Q30Vad 


tT Ht OH 


120 


KRM HH 
Ht HH HH 
HURHH HH 
HREM HH 
H Ht Ht Ht Ht 
% HHH HH 
% HHH HH 
HMR M NH FH 
HH HHH 
HHH HH 
% + 
+ + 
% + 
+t % 
% © + 
% 2 *% 
% << % 
% CO * 
+ Ia 
* GO & 
% DMO # 
% 2W # 
% ra + 
* WY % 
+ uy 
% Zi 
+ Or # 
+ ml 
ge ag + 
*¢ We 
% we * 
+ Wu + 
+ COC 
+ cr + 
+ OD # 
H+ ZO * 
*% © % 
#* OO * 
+ Woo *# 
% @2&O +# 
% + 
* ake + 
* Oc *# 
+ Ue 
+ wc +t 
+ FO 
e¥ WY + 
6% WwW % 
+t - % 
+ % 
+ + 
+ % 
HH HH HH 
HH HH HH 
HHH HH 
HH HH Ht 
HH HH HH 
et tH HH 
HM HH HH 
+t tH HH 
Ht tt Ht Ht Ht 
% HH HH 
HH HH HH 


OOWOera@ 
OFtrO am 


9-0 DELETE 


NE 


wee OG © Oj Or LWW 
Oa w 


m (met Cr 
2 PHO >D 
zzFOOFZAM 


PRINT 


HH HH HH KH OH 
MM HH HH HH 
Ht 3 3 Ht HH OH OH 
HH HH HH HOH 
Ht HH HH HH Ht 
H HHH HH MH OH 
HHHH HH HH 
MRM HHH UH 
HHH MH MH HH 
MRHEHHH UHH 
% % 
% % 
% 3% % % 
% + & 
3 3 % % 
% + % % 
% 3 % + 
%t % 3 
+ + 3% 3 
% Wty + # 
He Ze Ht 
Het —C + +# 
+H FeO tH 
Ht OU +#+* 
%#Ht Ot t+ 
HH % 3 
3% — +t 
Hr Ot HE 
HH YK HH 
%H% COm 2 
HH OO # 
3% H% Uso eH 
MH WO +t 
% % oO e+ 
% 3 LJ % % 
HH wh tH 
H+ wor tH 
eH Urcr Ht 
% % Cc te 
+ % Wa. + % 
+H % 
% & IQ ** + 
HH OD HH 
HH Q<tl Ht 
HH DD + 
% 3% % 
+ % + 
* % % 
%* & t+ # 
% 3% % + 
% % * % 
% % % 3 
. i a a eo 
Ht HH HH HH 
HH HHH HH 
HUH RMRMR HHH 
HH HH HH HH 
HH HH HH HH 
HHH HHH HOH 
HHH MR HHH 
HRHRHRMAMHUM MH H 
HHMR A YH HH 


HREM HHH 


121 


) WT 
_ uu - 
~) < 
Ww) < ‘an 
O ae (it ca 
oO a 0 aes 
x a > © oO 
Oro WwW eke - FO fF FF Ww 
ONO F NH we NH AH NH Ne 
ww «WwW 2 WwW WWwoWwWWw we| 
CwWeOO KF «< KFXaeEaEEO FFO 
-F — WW WeW Dt Fa OO Oo 
Itt WER O FR Fr OOrFOWFEZ 
FOxXO OaKOUAIKDZKHOxK XK O 
daw ZOWOOOWOOCWr DWWdWwe 
O7PZNOaAZ azn zaq 2ZFWOZF 


Liew TO ~WD eke OW wa Oc 
AQOOONO OS OrTOrTwogororadaD 
Seah a KIO DOF OCR Oe 
ZY OQOCO2 wood OF WoO Oc Oa 
— Tw et ~~. 82 AT gel Oe 
OOVOBNCOFEBEOQCOTBWOTBOOTBIOZTO 
m Se Sw Sa sw Zi Siw 
CadatezordeszadeaeedZexdqzerecdcZ2zer 
OOcL Ox Ot Oc OGacG@e oO 

WOO UL Or Oru Or LL Or LL OP IL 
-— Oa wo (a od (a ad 
ZROWW IW OW WF OW OW OW OLLIE 
—=DNZF PNM NZSNNNSNN™SFNNZNNZn 
CWOOZZWOSZfZWOZ7WOZWCAf2woOozui 
QO. FO Et et bt th et be Ob tb Oe 


wR iy = <r ie, MN ea =~ 

MAIN AIA NA — AJ NI 
LJ wae wee wee wwe —_ tc — — 
< Orme NGe Qe \ a LN w Qe 
bod mam Os wt © wr w 
a ® eo & Se e Se ee es & Pe Ce 


M) RRO BRO BRO MO BO aU 
me BENMMM eOMM OM am & eOM OM & 
em Al © & eed © Oem’ Om et ed med Oem et em 
LOSS FEIN + HON SON HN OH HN Se ON 
CD oFPORD oF DOO &OM FOW OOO OfO 
ANDO OMOMOMS FOF NDANDOF NOAA DO 


met  OOUM OOF OFF OF OF Or 
2 HOP PP BOSS HDOUPAOP HOP HOP 
OOMETZAEOMSA ZF OMEZEOODTE OME OOLZO 


UPDATE 


c VJ Jdvau (2) °NIGD Lay 
4diNU 3ddi IN3YUND OL T ay V2 3AQwW (c)c*’(ef£ose)d JAW 
NAS WIAD GIV AZAO ANVIG LYASNI © 03°12) 9€ IAW 


ROKK Rok tok tok tO ko gO OK ROK ok tO Ro moi g ROI I Rok ta Sak ig ig agai aca af ake ac af 
ORO RIOR ORO IOR ROR IORI IO ROR OK Rok gto ROR Kg kok ROR IR gag ag gaggia ak ak ake agate ab afc age age 
KC feo af ok ae af ae ak Rok K OK OK ie kak ok 
Rok tO Fk tok QuO903y4 JIS INaYYND kK aK af ake a a a 
StS Stes Ss: MIN LNIdd ONV WO30 AQYVD VIVO MSN OVSIU kK RK KK KKK 
SSeS ees Sf | eK RO a a ak ke ok 
FOR OR OK RO IOI IJ OR III RR tO ROK OR koi ig goog gai iagoiogcgag agate ak age age ag ake aie ae ok 
OKO ORK fofok Kg tO ik of ig iOgoq mi rk fot go gk i fig gg Rok ga a8. ae agg a af ae abe ak 


GuyV2 VLVG MSN OV38 OGNV HONVYd 7 Q2J0V3u @ 
QYyO03Y VIVO G3SYSaSNVYL ILNItd INT V° 1NOLYd ind 
YOLVIIONI ViVO Y3SSSNVUL LYSSNI ox YIIX €£19=5(47°8B) OZT JAW 
GYy¥UI38 JS IWIIMOLSIH MAIN SLIUM VauVdLS INGEdLl Lid 
Quv) ViVO MIN GV3y OGNV HONVUG Q390V3u @ 
QyO93uy4 ViVI OSLVGdN ANI&d JNIVSiNOLdd intd 
YOLVIIONI VIVO 31V0dN LYSSNI o* JLVAdN *29=* (44S OT) 221 JAW 
Q¥0934 3J1IS IN3JaddND MAN JLIYM VauvVdLS LNOVdL ind 
ROOK ROK ROK ROR go kotat oR toi tog fo gota tor roi ig iotog rig gga Jot kok igo tok kai ic akote ak aka ake ak 
OO ROR tOR OR Romo RoR rok to kok igoioi gilt iaioiog lok ik gotok gokaiakakatoiogaiaiagc icici ake ak aie ak 
SSS SESS SS Sete SS 2 2 
Rok dom ROK a age ok ak QvyO903y4¥ OQ3L1VOdN INIUd ONY PSPS TSS. SS 
ok ROK kak ake ie ok ok JIS WIIYOLSTIH YO LIN3AYXANI eR ek ke ake ate a ae 
SSS StS S SS MIJN NO QYOD3SY GSLVAdN JLIUM PPS e eee es 
kok oR kOtO KK ok ROR ak 


eee Lee St SSS SSS SLES STS SSS SESE LS TPS PSE SL SSS SS LESS SF ES ESS FS SSS F | 
2 22 2 22S StS SSS SPSS SSS SSP SES SES SSS SSS SSS SSS SS SESS SSS FESS SS F 


JLIGM JdVL LSIH OL HINVYG GNOD LUMISTH"® 39 
TOUWAS YSASNVUYL VLiVO wOd ISsl 6$e29°(2) 62 I13 
ViuV INIdd OL GHYOI3S4 MIN SAOW (CGS CHS ZET)I JAW 

VaaV ANdiNO NI ANVIG LUsSsSNI » 1 2£04)0 IAW 

ICO OIOR OIRO ROR IORI IO IG RO CIO R IO 2 roi giOi Rion I gu ogg ig gk kak agg kek a 
eo KO OK Rok tok kK OK KK 
ee SSS 25 2 5 YJASNVUL JBIIA WITMOLSIH wOd, Set 52 2 2 3 3 
Lote 2 2 2 2 5 Jdujd3uYu 3VId IN3UYUND ASLVOdN 1S3l 22225 2 53 3 | 
sot KK kk tor RO OR ROR OK ok ok 
OOK ROK ROK aro I IO mR ROR RIK lok tok ig gor RI RR Rag gOR ii kc agai a ate ake atc ak 2k ak 
3LVQ NOILVAQVYD MAIN LYISNI (cdE9%(EfE) TS DAW 
3iV0dN 31V0 OGNNOYV HINVYDG IJNOD OT+«°8 oh.) 


J3SYdGV 


HHH HH HH 


LYMISTH 


LYuM Und 


HHH HH HHH 


HHH HH 


122 


oHHHAHAK AH Viva 
* JU ONJZ RRR AA AHAHH Vita 39 GNs 
x HHNKHHAH AR ViVO du GNI RARHHHRRAHR Oe OD JO GN3J 
oHHHHHH RAH VIVG 
*40 LYVIS HHHHRHAH AR Vivd dO L1YyVis 

* HHRANHHBH HB Vivd 30 Luvs RHHBRHHAHHHT OD ele Luvas 
PPP Stee et SL SPSS SPST Stee SSCS CCS SSCS CCC SSS CSCS CCC SCC SS CSS LS CSL See | * 
a ke aie a a ake a ok ac Sete CS SL S| * 
Me ag ok i a a ak a ah S3S9VSSdw SNLIVIS VLVO ee a eo ee * 
Me he he ke a ak ake ae ea a a a oe ok * 
ECS SSS TSS SST SSS SS SSS SS TS SCS e SSS SSCS SSeS TS CSCC SC STS SST eT eS est % 

1*(2TS ot) Nuns 

(CT) %* ET 1 

(1NOLud* *1INOGdL* *ANOVdL* *NIVd1* *NIGD) 3$0179 
JOVSS3w VivVO 3O GNZ INI&d GNI‘ iNGLlud iNd UIIOIAW 
ST SS SSS SSS SSS SS STS See SCS CSS CSCS CSCC SS SSS STS SCTE TSS SCS Ce LS eee TS. x 
We mK RR a ok ah a ak ee a ae a a ok a ok x 
ee he ake ake ke ate a ake IJINTLNOGY 3SI1D wvad90dd eM ok ke op a ook *x 
$e fC ke tg ke ake a ak He a tc + 
PCS e Se SESS SSS CSCS SC SSS SSCS SSS CSCS CS CSCS CSC CSCC CSCCSSCTOCCCCC. SC £2 T. % 

Gyv) LX3IN QV3SeH OL HINVUB Q20v34 g 

((CANDNIDESNIVdL)  N3d0O 

(DVSRIUSNIVdL) 38919 

JOVSS3w yCldys INIdd 9Swuus* lNOlLyd ind 
Yyud NI JWN GYVID VLVO OVE LYISNI (c)0S(6TILL4+9SWay3 JAW TLSIOIAW 
SSS CSCS SS SSCL SS CSS CSCS SL SSCS CSCS CSCS CCS SCC CSCSCSSC£CCCtCC Cis 2 eS % 
SPST Le SSS ee a ot a a a oe oe * 
ee ee a ao JNTLNOY YyOuyweg AYVID Viva Ret Rk Ok ¥* 
eee Lee LSS Re a i a a ke a ok a x 
SOR ROR OR IOI i tok koko go kor ik ig rg ii gk gor gag fot io gi gag logo gio a foie ak akc ake afc a * 


OQyV) VIVO MAN GV3Sed GNV HONVUG QQ0V3u | 
GQvOI3ey JIA INFAXYND MAIN JLIYM ViuvVdl* iNOVdl ind 
QYOISY Vivd MIN INIUd JNIVSiNOLYd ind 

YOLVITONT vivd MAN LYSISNI o* MIN x .9=*(4*2)GCT JAW 

VjIyV ANIYd OL GYOIFY MIN SAOW (E669 S2T)T JAW 
YVHD JIVdS JWNOD LYSSNI 0989°(47)0 IAW 

idiNOQ jgdi INJYYND OL € AUVD sAOwW (c)C*E*OB)dcst JAW 
CY NI YOGV LAdNI GQuVD JAWS ic du] 

€ QuVvo QV3Iu (Z)*NIQD 139 

1diNnO ddi LINSYYND OL &¢ QUuVID JAOW (z)co*%(¢e€*08)08 JAW 
Zu NI wOQGV iNdNI] GuVvd JAVS Loe 41 


123 


* QG NITY 

V=LNOSAS QQ TLANO 

e (918 *T)=139V1% (d359y 

*MIN)=dSIG*OST SdN=YSS=SWN IDA SOOHZ=EALINN SNOSH°NSH=SNYNSG OC ZiNO 

(9786T)=1398V1' (d35m 

*“MINJ=dSITD*SSTS dN=ySd S=SWN IDA SOCHYZ=ALINASNISI*°NSH=SWYNSG GG TINO 

7 (9S *T)=138V1% (d335» 

‘O10 =HdS IDS 46TSdN=d3dS=SWNIDAS OOYZ=ALINNS SNIG°NSH=ESWYNSG OD INId 

QNJS 

9uIL) 

VS=WSISeTE ETH 37 ISN Ody es ae 9028s ee G9d 

econa EPS Aree c= ad ee 9 eee G99 

*CO=AZISW IGS CEC=1DIN TS (Wd) =ddIV NS Sd=9YISO* TINOLS VW=3nN NGG 423 
TLIS02AW=CV003 °Gsa=Wwd9Sdu°Ss 

*26=3ZISWN18 §2ZEZ=19991' (19) =4YDVW SES d=9YIDSA*INIdGLSVW=3nWVNOG G93 
Q2J3IG3SAW=Q0V00 

*3*4=WId9Sd Ns OS=S3ZISNIG* (19 D=AdYIVW SE Sd=9UOSA*NITVSSVW=SWYNGQG G90 

PST TT SST STC STS SS SSCS SCS SCSCSCSSCSCSSCS SCSSTSCSCS CSCS SSCS SSCS SC CL eS ef: 

eK kK ok i 3K IK kK KKK Ke 

ok OK tk S$ND018 IOYLINOD VLVI LNdLNO/SINdNI Me OK ok ok ok Ko ok 

KK KK kK KK KK 

eee TSS SCS TCS SSCS SCS SS OST SSCSSSSCSSCCCSCS SSS SS SSC SS SSSCTCCCC CC. 2 S 

1SVw L1S3L YN JSS JOS AAVWN 619 oe 6) 

WSVW LS31 VHd1IV AAVN-NGN 8219 Sd 

VauV INdNI sdV1l 2219 SG 

VAYV INdNI Davo 038 13 SG 

VaueV w3dd5NG LANdGLNO LNIUd €&T19 SG 

eee TS TS CST STS TSS SES SS TCS SSCS SCSSTS CSS CS SCS CCSC CSS TST SSS SCT ST TST Te fF 3 

Ok ok FOR KR gOk OK kK KK ok 

* KK KKK Vadv g9VYOLS GANI430 Fa ROK ok 

kK Kk KK a ok 


Let > S222 SF FERES LES SLES SSES ESSE SSE PELE SEES SESS PETE ESE S PPS SES SS SF FS 3 | 


0 KKK LISxXYNGINI YO SIN 
*3jINOIS sao LNO yOsd GQuvd saLvVGdNn Viva 
* OK KOK OK dOk NAY LON IIIA WVY9NONd kkk KR KKK KKK O sD 


el 


inuUiad 
iNOddl 
LNOVdL 
NIVdL 
NIQ9 


x x 
I<aInv) 
tL <«{ «<I 
Wee 
Zaidi 
mA kW 
HRHEEREHMR TOrZY) HBHEEESE 


ISWddd 


124 


(aad dOUUT) Yu uv¥a19 ld dS 

OT a WI T ALNVASNOD GVO1 be Dal 71 

O8-xGQV Vaav Uv¥3a Guvd Us ay 4455S Os-Vauvunrl v1 
€ad NI wYGGV HINVdd advdwOD IST iss WHIYNSS SE v1 
(OZ) SdUUT X¥wW Ji SU LAS 92*S v1 
((iNainodSiNO*CiNaNT) Sasa* (LAGNIDSNI) N3dO 

J2yu¥ 3sVG GNC SLIVWIGAINI IT® Tsu 3AW INISA 

addv 93u 3aSveG GNe Oi TTu iss Ta03Aw* II v1 
(Cl) 76 ZI 1S 

(ZT)of ET 1S 

adsl SQ 

Elf‘x INISN 

ST dOdU 

9i+%x* ET lv@ 

7*Q dONJI 

Elfcl d 

x6iS (ZT84T) JAWS 

STSx INISN 

19589 


RE a a a a a a ae ae ae a a a a a a a a a a a a a a a a a a a a ae ea a a ae a oo a a a a oe 
222 22S St PS SSS SES SP SELES SSS ESSE TELE SESS SEL TES SSS SLE LS ES SS StS F 


eee Tee SS SS ‘ ep a a a ok 
Re Ra ae a ake ak age SNITLNQAY YNINSdO GNY NOLIVZIIVVILINI «uexxxnxa xe 
ee he ae ae ae ae oe oe ae MK A Kk 


222 2 2 22 22 22S 2 SS SESS LESS SELES SSE EE SS SS tS SS TS St PS SS 3 2 SS S22 5 2S SD 
WM Me Me ee ae eK ae ee ee ae a a a ae ee ee a EO 


LaddGudl 


HH Ht HOH 


2 222 2 22 22 SESS PSS SLES SS SS SSE LS SPS SS 5 3 3 2 5 FS 5S LSS SS SS SES SS SSS SS LS SES ES SS 
2 2:2 2 FS SESS SES EES S SPSS SLES SE ELE SSS PESTS SSP TES ELS S ELE SS SLES TESS SEES SS SSS 
2 BS 2S 2 SS 2 S25 PSPS TSS SS SSS EPS LES SESE ES SLSR LLP STS REST SLES TES TESS SSS ES tS SS 


2 3 

x 

ak "$0 ig1l4d w32l VIVO Uslsldgc3 3Hi NO SdSale Noh 
% /WVHd-dslVa49 YO WhGsa-1ON *£17NO3 SsU NOTAYNIitwO9 ANY INIL 
se GNWV sWall V1IiVGQ AS» N3SL9NUS JO SNUILVNIGWUD ONISI) Ad U4 
ee JY AVW sGuG03u °UdYOISeN d319D3 19S HIVES NIHLIMA QSNIVINOID NOLLV 
x x VV ANIdd GNV wSalSAS WAdLluisy Noi i ivWeO4NI Ya9144U IN3UN 
2 40 SS1TI4 3d¥a WIT YULSIH BU ANS uAND sHL HIBVSS TIIM wyu90d 
2 

2K 


Or- Ze OF 


WMA WD 1 


CmaonMm 
m=LIt ra W 
tiausOw 


u 


bm Fm) 


* 
eK 
HK 
* > 
i 
2% 
* 
* 
* 
aK 


Te CE TST CC SSCS CSS ST SCLCCSTOST CSS LCS SSC STO S TS SSCS TCT OCT OCS CT TST Tee tS ett 
TT TeTT TT ST CSCS TT STP TSS TT TCT TT SSCS SCS TCS TCT SST TST SS SS TTS SST SSS TST TT TT StS tS 
TT TetTT ETT TT TTT TTT ST TTT TTT TTT TTT TT TTS ST TC CTT SCS SC TOTS CCC TST ST eT TS TT ss 2 tS 


x GU NISAS°WSVs/ 
919wWsVv 24xX3 // 


125 


433i 109 GUVD ANVIG OL HINVSA AHIMA 1d g 
dig ID Gavd OL el Gag Elz vi 

ASVW GNV = O4ANI Sel SAGW SSNO* (6) 5640S TWOS JAW 

Vod¥ ASVwW = GLINI ANSd 3AQW (2)2° (6) &C+HSTWOS JAW 
duvVaWwWO)D = OL YOLVIIGNI aft 135 ©TOX* aS VWI 10 
€uy NI aGGv iNOd LSSi LX3N SAVS WHIXSS SE vi 
JN 31 1531 1X43N Gi HONVUS GNOD HHIXSS SL Jd 
SOLVIIGNI sNSS wO3 109 JNVD 1SsS4 ©Ved*(2)0 rt 
So ROK ak tok koto tok kok kook tok oi tok ok ak to koto gig goo ta kg ak tag ake a age ake a ake oe ok 
4k ki oe ok eh te aie a a ok a 
Me eK ok JNT iNOS 4554 ef ak ak ak ak ak ac ok 
Me eK KK (V) dOLVIIONI YSGWAN ALTYNIAS WIDLS +«x*eu uae 
Sect SL eS SS Peers 22 2 3 | 
fo i bokok tok tak kak okkok iotok ao toto kkk sk kok kok ak kk kage ak kok a ag a a ka a a a a ok 
OZ< al 41100 dOUdS OL HOINGSY UNOD wOdudsy 39 
>dG0}) O2 wOs dosl 7*°s a2 

dgi9 dOOT OL TI JQV O1*% av 

PSL SS SSS SSS SSS SCS S SCS SSS LL SST SSeS SS SSS SSS CC SCC SOS CSCS SELES TSS S| 
$k OK Ok | So OK ik 
ok OK OK OK aN] iffNUud ADIHD wOUds Asvy Viva tek RR i ca ak ok ak 
4K OR Rk i ok kK 
4K OK Ko tok KKK ROKR tok ko tok tk tho Ok Ri koto tO go gk ia gk tok ak 
ADIHD IUD LX3N On HINVAG WHITE | 

TT dnviSNUD OL 2a 15S Le v1 

4NUa 3uyVdwOD LX3N UL HINVYE UNUD (€d)0%% dg 
oVHY ANT 19 wld JOD Gav iSs4 s 03° (2)0 113 
QG3isdai S1GD O&S SI CGYVD MSN GVs8a GIUVAd‘ ET JY 
Q31S34L SNwN109 L9VadIBIId Cre as 

109 4393dd03 OL did UsVD JAOQW Cok dV 

_ cy dvi lo) Coe dS 

Qyuvd NI 169 LST Ud ca L5S | ais a1 

QavVu Vuavu IST UV35a (2) ‘°NI i 39 

sUdV VvV3uv Gv3au Qdvd O14 Le 13S Clee ov 
2td O8 Jl 1831 UL ada] SV) 1385S OB’ di v1 


SESS SCL£CSCSC£ SELES S TCC S TST CS ST STC S TS TST SSCS ELST SST TTS es Se se et st es 
PTE ST CCS SSS SS TST TTT ST TTT TT TTS STC LTS SCSCS TOC SOCSS LS SCT STOTT ET TT TT Tt 


Hee ie SSCL e LE Sf : 
SSP eeee es: ost LIVYUVHD ANV IW-NGN Me to a ok 
wo ak KK Ke L4Sdla JUNIA GNV Gavd VuivVU UVses eR i a aie ak ak ke a 
+KKKKKKEKE TSSSLeCL eS S 


sO KOK KOO oR tO om gchar Rak iotog ok koko ok iti kak ok 
eee TTS CSCS SSCS SCS SSS SCS CSP TPP TTT eT TS Tet eT eT STS TST TSS TS Tee Te TT. 


HHH H HH 


HHIANSS 


HHH HE 


AHIA TY 


Q230V34 


HREREMRH HHH 


126 


J3yVgwOD = va AOLVIIGNI affbd isS ©TO.X* dHovnUls 1G 
IJNIASVW WHOS GQNIOYV HINVUd GNOD 724K SL J¢ 
BULVIITGNI 3aVdwuD WitGS BOS iSh4 s=0 J Aa 113 

€u NI dOGv LNOY LSS 1LX3N SAVS AHIAS’ € v1 
JIN d1] asda LX3N O41 HONVUS GNOD AHIAS SL Jd 
ani suLVNOISSO sCs 109 Gavd aSsi 16Gsd* (2)0 Lad 
ELSES LS SLL LCL SS SSSA SLL SCLC STS SSCS CLIC CCS SS SS SS TSS CCST STS Le SS 
Re ROR RR RK IK $k Ro a a ak ak a 
RC a OK i a SJNTiNGYN dssi (G) YOLVIIUNT] BOAVNOISSG xxx KKK KKH 
RK kK ak ak ak ak RF RR aK ak 
SeLStLe CCL SS SSCS SESS CCL SS LCSCSCS SSCL CCSC£CSCS SOCTOCCSCSCSS SLC TS SS 
455i VOD GSUVI SNI IB On HONVYE HHIA1G g 
oid 100 GdVI Oi LZ QUV me v1 

ASVwW UNV JN OLNI Sal 3sAGw SINOS (4) 98+xS 7WIN JAW 

VaaV ASVW SN UVINI S0U9d sA0W (2)2° (7)LTtXSVWaN JAW 
WSVw VWACINN OL UNI LNs 135 ©2OuX* How IS 10 
ASVW WHOINN GNAUdt HINYYY UNGD OC +x d 
— ASVw ONY = OsNI Sol SAUW SSNO* (4) 784 S7WO03 JAW 

Vauv ASVW = GiNI 3U09d sAUN (2)2° (VY) LT 4AnxSVNOS JAW 

JdVdwII = UL YOLVIIGNI Anta Las »TOeX*HSYWNUIS 10 
YNIAS Vw Wiod GNOOYVY HINVAd UNUD 72ee od Jd 
YOLVIIGNI J3YVdwOD WhGs sO3 iISsi =. 9° (L)T id) 

fad NI dOGV ifh04¥ sai IXS3N SAVS WHIDSAGSE v | 
JN 43] i834 4X9N GL HINVUS GNOD WHIDSAUSL Jd 
QNi 30090 YOs WUD Gsevd iaSsl 0Js9*(L)0 119 
SELLS LESSCLCCOSSSCSSOCSSCOCS SSS SOS LCCC CSCCS LCC COCSOCCSL SSS LS St 
SR OK RCI ke ae aK . Sete Les ss | 
OK RO KK a SNIT Afiby iSda (9) sS0LVODIUNI 3009-d Rok a a a ok ok 
ROR OR RR a ak ak Stet ete Sf 
SSS SLLSSSSSC CLS SSS SSCS CSCS SSLS SSS CSO SCSCOS SCO S SSS CSCS SSL SS SL eT 
1$34 109 Guyd ANT 16 UL HONVUY ¥HIY Ie dq 
did WWI JHIVS Gi 7 GUY me v1 

ASvw QNWY = OaNI sel aAuw LadeX! bo4ns wos LAW 

Vauy AWSVW = OLIN] 3 3AUW ode I*L2+NSVnO3 i AW 

JSaVagwOD = JUsa2 YULVIDIGNI aftua 13S ©TO.x*HSVw9O14 1U 
tu NI JgOOV ifidd LSS 1X3N BAVS MHISCIdGSE vi 
JN SI 4834 4X3N OL HONVIED UNOD *HISGOII*S Jd 

dULVIITGNI XaS uwbsd WD JsVO iSsi 0us.9*IL)0 11) 
SESS CSCSCCSSCSSCCOCLCS SS SSCOSSCOCSS CSS SCCCC CSCC LCCS SOC CS SS CCT CS CLL S SS 
Peete LS Ss | SOR ROR  aK k ak 
eo ea ok ok ak ok ak oSNITanQu iS$ai (6) YOULVDIUNT X58 ak RK a tk 
ROK RR ke kK ak so Rk ok 


22 222 SEL SESS SSS StS SESE LE SES TS SSS LE LESS SES FSS SSS SS StS SSF tS 2 5 SS 


HH IDS 3 


xH IAG Id 


HHH H HE 


MHIX 3d 


HHH Ht H 


127 


«J «J 
u. nwd Lu 
oe Wy & 
«<j «<I < amd 
Fw U. 
hd Oy Ww 
WW waa M - 
<I <I> «J 
> oe 
OW WM © 
tours WO 
Se 32a 
Se 2CceG FCG 
e-O Ure OAL 
ee Oras «a 
male MQ LU 
ay e& 
a nOocerertOoyr 
Cc Ake ra 
rCda + OCCa 


wee Ub 2@ 
>>Zcre>> Od 
GO Cu eGo ce 
> > Ol, > Er «Ge 8) 


Y. —Y) 
~ a ~ a 
=O we © 
CJ eS ~- CJ ee 

© =, Cj] em 
ama Or 
t= F&F y— 
— O <~=—cC 
mt Cat C0 
++ SH 
x<~xyY¥ vYYx xX 
OF AMY F 
aguQOt<d<. [| 


2fincztar x 
CO+4uUuU' oH 
WiuktuZteoawd 


OW OW 
o> BD PmaQ 
Z2ZcCCALZHIMGO 


tt tH Ht HH 
HHH HH H 
tH HHH HH 
+ Ht HH Ht Ht 
% HH Ht Ht 
HHHRH HH 
H HH Ht OH HR 
HH HH HH 
HHHHHH 
HHH MH HH 
% 5g 
+ % 
+ % 
% Sg 
% ls 
%H ZGoeo 
H Cr # 
+ Phe + 
% UD + 
% ac + 
*% Ca # 
% U + 
% - + 
%t QW 
% Clu + 
%¥ Sr # 
% © Sg 
. 9 cm 
% aid +4 
* — + 
% OU * 
+ WO + 
+ mC + 
+ oF 
+ Ac 
% uicd ++ 
H+ um + 
ad CO 
%* UDP + 
+ Cm + 
++ + 
% I> + 
+ ONO * 
+ Ze + 
+ IZ + 
+ a> * 
% aCe + 
+ i 
+ + 
a + 
+ + 
% & 
% Ht HH Tt OH 
% 0H HH SH Ht 
HHH HM HH 
HM HH tH He 
H 0 SHH OH Ht 
% HHH HH 
He HHH HH 
H+ 3 HH Ht Ht 
H HH Ht OH OH 
t+ HHH HH 
HHH HHH 


at <J <’ <{ 
Cw OzwW x yw WwW Ww 
zaim -— =— oY /) Vig Ma ia @ 
~~ YF AY a as Fe <q F Aq Fea 
we WOVvIa Sy wh vu FF vy WY Y) 
~~ —<a F Oe rwg Ww Ww «OW yy Wy LJ 
Y -— CSDOOUQ waa FF UY FE ZW) FY: aa 
- z WArds ZV2Fz Ue «<T wiiha <I 
2g “a —_— OC s« VOM sees 92s = 
WOWO q_yoow -~Y OC QOWtiW © © 
SFO WD HW QO MoayOoOWwW WORYrYOUrOYUCY oO 
YY de~weo 2treCadzen OCOurevur —OFW FV 
> &— FEU rFoe OCU F aOma wre OUUuUurmraAaC cro 
<a 0. OQ Wet Osawautue wSOoK “TOWSON 
Ww FO@OOZF §—OkrF- aAUO IOQ <Q <I 
x2ZOwHOZOaZSyYu SZOOCZWOO ZUucocawe 
O ~w~oOUuDPDr DPD HUD |W woe Zales OsGe 
“UO oO O<crYOOAoOoOdO aAyYncoccdyrCoodr doy 
mee WSK OMAare FF CW VSCTrTAOO Fao Z> = 
—H~ NYOddread ~ciCcCa «<« Catud Oarcoad 


CO Wet OF Our OFS UFO Fee re OY 
OlteerOrzr? FeadtaqaLToZzqaurUuzrzcorTeozaz7zzace 
OO OWORm WOR DSZO — DUC WOR Oro 
OZ ee ze aac @WO2azt>t<z O 2zhe on Cc 
Yet KOY SA -E TROPFEWE AD MHsE OD UME OY AKHREONOF 
AeWe-OnnCea =Zorde Cate One >e 
OMZ UOOowroruMZeLurGtaesTUakbetNnese 1 

wt fod oS) >; UO Vax SD) 
—-CuU FO UC Ue CWWe-eCUuUuU SECU eat Oo 
Y ZDOOWK™e PZePNZ>O-P ANZ PPAWNZ>D>a>d>>Od 
Us-OqOououcOwqwoeCcowwoddrwocorcooge 
m—UNAre OMY OWUIkK OLE OreOSZ RO, OR FOSS ee 


a) 
fe 
}-- 


~ - | Fe 

am A = = ad ol 

© © Uu LL Lu fed 

@e ed e u - i - iL wv ( 
= aa «<< >< =~ Oe > —_ = Oe Cy & 
Uys il oy eye =F KX DP FF K Ww om 
2&5 x~WYW wwe (i) ee © () ee e@ (2 = mO 
WOOW OCMQ WMOO @=—WOO RB *¥LO @awrO er wx 
al ¢ ST <a) Oat SE cl Oe OT Oat em OT eomm OT og; T 


aC mate ZONES Wm $+ Omen $e OO + OM ON 
OOS HCO HOS Hw PR He EO OM Yw~ tN 
— © © ow ©) ©} Ow eT Od= &*.f[ OJ — FOM Ad &—/ 
CMON OHLONE Ce DOP OCaeCnr OCaeCoena 


_— ed od P—t os fs —r—i p—* pas Ce) 
AIA TORQ weielLetor>Pp> aOrSP> SBOSP> cs oa 
ODMH JTOMOWNGOTJOMZEAOOTITREMOOZIOSLZIT HH & 


© VCHK 


128 


tok RoR kk ok ok 
Bok ok koko kok kk 
Teer ere et. 


BIRTROATE REND P@ATGR ACF) FEST PP UTINE 
(ROR ROI Ro SOR OR IO RRR IOI IO ROR i RRR tk gga tc ica a ak 


fet 2 22S 2S SS SSS SSS LE SSS SSS SS SLES TSS SPS SSL SSS SSS SPSS StS SE SSS SS F 


WK KKK KKK KH 
MK KK Ke KK IK 
KKK KKK KKK & 


H+ H Ht Ht Ht 


fe ah <{ 
ea) CZu Liu <j 
2" Fee a LL 
mIOoO «aya UW aq +a 

OYro KO wel Vig 
akber —as NS Worx Ww 
gem CyC OW 27 YH FOO 
u: z oor FS ae <j 
> aad cael © on wy mS ol 
me a Ve) a) qypvmtayiy Ow 
FuICc Wo FC dread Oru 


ar-aarwec Aaa 2VOrv WwW 
— retro FUeCO ACH 


<=> 
aWwouCZoar at ,yWow 
CZzZaCODPDr FWY VrZ? & 
we UO Od@roadt oa syr 
OF wWOoOOUW DPOrsw Z@ 
wv OdareqaOocr- -Oxa 
GC ties Omzw Gear JO 
OTtr-aertz? mZ2zartZzaozoo 
WO OWOK WO CeKDaIe- «4 
CZeE z «aa <a Cre CO 
ra Caod- ~“AAAQeEeUaCYeE OD 
QqeyWwreowrw~=>reo OanrnZyre Cc 
OM? wrCwre ci-mara 
Ww) (ei fad WW 
OW ~-O Wsrr-eC WUuUZzw 
Ne >pOnZke SPAWNED P>OI> 
uwOdCwouUwdguiCu <aQCcad 
ReOMNAFEUMNUNAF OV.Wws 2 Ly 


om (/ 
Rib a 
—a 


oo AN) 

© J © 

= «NM werk«K wO + 

T ey | BZe ew ew em Ft. 

x - xM Re WKY mem CCF 
T OCVMAWOrFWdcOoWwd 
2) ere et oR ts oo oTe 
CC om tea Chr em DEUAQNOC 
> od (80 ped oe ond Oa Se a <a Ga ee aa 
oe ow © ele e8L) Oe O 
MOIR UL COSC eh ONT ow 


DORCHK 


tte le? fs. 
ek FOR a ak ok 
Fe ROR eo ote ae a ok 


SRI RIE RO I IKI KI ROR IRR RO I RR RR ROR tf fk fk 
GREATER=-THAN/LESS-THAN MASKING ROUTINE 
RIO RIOR IR RIOR IR ROKR RRR RI ROK RR tI Rt aR kit ekki ake of ak ok 


ee tetr tes 2. 
eet ee ees 2 
eter et. . o 


HUH HH 


129 


>< 


Ls ay) 
Oe OC: = WwW 

a 2 - a - 
a} Cc <i <J YY %U qaqa Vv) 
= WwW Willig U'Mmeq Witla Ww 
C) aamOrlu FSaawcCe 

UO A qaqqaqC wreoOodact 
2 yak DU <1 
a OF FF CAO Fk OO 
ZYi WMCUS AAYV.Y: AW 

Cadm Wliqg © WL: ao 
ze F&F FF COUdWCCrKF OC 
<iq V Oar O22 Ow 
C AVWEAMEIAVU SS 
VONZeE CO & OW 

Xx I Nuke e Cibyco 
CeO UNMOyvS!? zz2zCcy 
ROOF CR ae ZaOxXNNU? 
=> bb <a » a Lid «cq 
Col COM VY FCO nw 


Z2Ooatr fFeRUO FT ePeuULm 
mA OD NOG 

2ranadagd g2redaaac 
-OeS +-erREFOM Eee 
=F OAYOATA” Caridad 
OO levncenrt a J0Cce2 
em UU. ) Le 

eC UU. Ue 
rOWNZ eS Soo du Zab Doo Ppad 
UOCuUOUCCAgqGUWoOUCO"(Y 
VII RONSZ TWCTr UMS ZW 


lls, a, 


he nh 
- — we — we 
oe NIU OS, 
© - ie) ee & = eo oe & 
= Sa =| a ee - F mom 
>< - - AIA! = *’ AIA 
~ ) C= (3 C= = 
x o dN CeO FAIA) 
we CoOoCrrF SwWECOrFF YX 
— Mee J! Woke i 


= UWetLi tt: Ouaguul oO 
CM2FQASOSoOCwWMAw2 Sooo 
aH © eLad *®JD elDaQq &.) 
“waZch2fwMnyrwmeoaZzaflnuvoamw 


UNI wNiNdiadhd yOs WI UsVD 1S34 eied*(L)0 11) 


Be P PSPSPS SEES SSS SESS SESS STS SP SSS SSCS SSS SSCS SSeS ST STC SSCS. SSS Ss 


Terre ers f | Set sees Ss | 
SoS eS LSS S| JNTANOA LS3L (1) SOLVOIIUNI WhINnDludND xexanannny 
Set sce Ss S| eo to kk 
fo OR kkk kok tok kk kok kk kg dak ok kok kokokatk ak iogok gga gio gg aa ak ak akg aa ak ak 
i$3i 109 GYVD ANVIG Oa HINVAG HHI Td d 

— ASVw QNY = JIN] Sst SAOW oda a XS L9G4HSVWOF IAW 

VSuv ASvw = OAiNI 3GGD ANVa SAOW (292° (T)aASVWOS DAW 
did 10D GYVD Ol 4% QGV gerd v1 

A3yVawO20 = Jl SULVIIGNI ANOs iss elTO.x*nSVWNIIS IO 
€xy WI] sOuV LNOds iSsi LXSN SAVS AHIUNISE v1 
JN sl iSaa 4X3N OL HOINVYY UNOD MHIBNIS 2 Jd 
YOLVIIGNI ANVY YOS YWOD Ua) iS$s4 oHed* (L)0 119 
sO kokok Kk tok kk tok tok kk gok dak dogo ik igi ak gogo tag gio gatago kai ak aka ak ac age age ak 
$k OK a » ek tt ie ak atc ak 
ok ka ek Kk ok ANT a2iiO0d L831 (0H) swILVIIQNG ANVY Xe ag a a ok ica aie a oe 
SO Ok kK kak Seer eee SS 
SOK Rok kkk OK Rk tok kok dokok kokok kk tok gga dog i foi ui koi iia gag a takai kate i a ag ak ag a a 
t5s3i 109 GUVD ANV IW OL HONVUE AHIA I g 
WSVW GNV O4INi Sel sAGW SSNO£ (942) 22 JAW 

v3yu¥V ASVW OLNI dNOuD YVSA S3AOW (2)2°(9*%2)s JAW 
JNILNGY WSVW <_ ING > Ol HINVUG LSALWON g 
Vauv OQV3Se JdVL NI OGY dOUA SAVS CvtsdVldasy V1 
L$S31 JONVa dO YA GNNOaV Be GI-WHIAN GY W 
Sa Nl sGGV¥ ASVW IWNOSNSi SAVS ASVwAN’9 v1 
WSVw_ WOINN Ot GNI iNUy 135 6ZO0.X* HSVWOTS 10 
Li09 ASVW # UNNOYT HINVUY GNOD ST +x 2 JG 

_ VNI aadvdwOdD WHNOSNN yOsd 12Ss51 she dS (L)T IV) 
dslodi gD YA YIHiO JNMiUdVY HINVAY FT-AHIANYY ‘id 
9d NI wGQV ASVYW IWhOs JAVS XSPwOs*Y vd 
JdaVdw0o = Us sOAVIDIONIi sands 13S ©TO.XSaASVwIld IO 
YNLASVw WhNOS UNNOYY HUNVUd UNUDJ GT +x SZ Jd 
cOLVIIGNI JuvdwOd WWhbs sOan LS=s2 e=s JS (L)T 119 
Yid WI JaVDI Ga S&S GUV G2 vq 

€y NI dOGV ift0a 1S31 1X3N 3AVS AHIANVY SE v1 
3N dsl aSai LX3N OL HONVUE GND AHIINVS Se Jd 
UNI at9 yvsA webs 10D Usuvod $s. 690d* (L)0 11) 
SESS SSCLL CSCS SSCS eS SSCS SCS SPSS CSCS SCS SOS SCC CS OS CSC SCCS CCS} CCC ESS 
eK KK | * Xk tok tok 
ekekekeeKE 6SNDT ANUS LS5G4 09) VLavVDJIONI ahOud-avaA Pe SSS SSS SS 
ek a So tO ok ak a ak 


ee ee ee te ees SSE Se SSS SSS SSS StS SS SSS SSS ESTE PS SS SSS SSS ST SS SS SS SS | 


AHIBN I 


HHHHE 


AH IANVA 


HHH HH 


AHIDA 


HEH HH 


130 


VadV Gvsad ag¥l Ni sUQV Ladd 3AVS Leo+adeeai9 v1 
|  aG0¥ LNOe Load LXSN FAVS MHISLVUSE 17 
JN aI iSsi 4X5N UL HONVEE UNGD XHI4 NOD Se Jd 

GNI uwdd LOL YUs WO) AYVD idss1 owed (L00 143 
SNILNOd ASVW < GONG > Oi HINVES Ls 3iWtin dg 
VJdV GVsd sdV¥i NI sAQGV Yudd SAVS yo+auaVluus9 a | 
dudv Liu LS3L LX3N SAVS HHILYdOSE v1 

JN 31 1831 LXISN OL HINVUE ONOD MHILIdO fe du 
QNI wd UV4UD wUs 1D Guvd iSsd 0329°(L)0 la 


2 22 2 2 2:2 2:2 2:2 2:2 5 2 2:5 BF 22 2 2 5 2 2 SP tS SF SSS SS SS SS SS SSS 2 SS TF 2S 25 SS 2S SS 


aK ok OK te Cee SS SS 
ek ae a ak ak ae ae ok S3NI Lia LSal (Ww 3 1) eee r eS SS S| 
eK eK eK HK KK SYOLVIIOGNI tdO IWs0OlL GNV SJLVNUIYY 2 fe 2 ae ae ake 2K 3 ok 
eK ee fe ak oe a eo tk kK ak ok 
SS SSSS SSS SESS SSTOS§OCE SCS OSC OSSCSCOC CC SCSCC£ CCS CSS CS SSCS SC CTS Ss 2 8 5 
dodgi (OD Gav ANV IG Usa HINVUG AHIN TG g 
ASVw QNT = JVINI Sel sAUw odaeX*eCUT+nS TwO3 LAW 

WSVw = Ou 3UUD WARS) YSU SALW (L)2% (Ll) ev+nSeno3 JAW 

- tad JD GyuvI Fl v UUV dns 4 VI 
AYVGWOD = Ui AVAVITIONI LMdd 135 »LOeX*aHSVWO14S ae) 
dOgGV iNOy ssl iaXd3N JAVS WHIDUdOSE vi 
AN 4aI L$354 iX3N OL HINVUG UNOYD WHIDadOSL Jd 
JAST NOTLVINGS dOd 1OD AQuvVoO ASsl oe 9*(L)0 19 
S34 109 GUuVD ANVIG JUL HINVIAY XHIAT | 

— WSVw GNV = OLINI Sol sAQW ott a Xf OLT+nSowOs IAW 

Va uv ASUW = UL JUD ¥IAuV YSN SAOW (2) 2° (TI E94*NS OnOZ JAW 
dig 109 QdVI OL 7 ACY 4* 2 v1 

JuVuwO) = Ul vOLVOIONI ifs 158 ©1Oex*asVWwOld IU 
Ed NI wOQV LNUY Lssi saXSsN 3AVS AHIIDSGSE V1 
JN 3d] 1$3a LX3N O4 HINVUY UNLD WHIIDAGSL J¢ 
93G NOTAVINGS dud WOOD UYVD iSsi oF 1D CLI0 ee) 
SST SCS CSS CSS SCO SS SSSCTCC$CSSOCSCSCS SSCS CSCC SSCS OSS CSCC CSO SCS CSL SS eS 
Mek a a a ak ee a a Ko ak 
Re kK a ak ak ok a SJNI ANOS Lsad (A 3 CF), os 222 2 2 5 
ek Ke ae ok a ok SuuLVIIUNI vauv ONV 13A37 WNOLSV DIGS KKK RRR KH KH 
SSS eS S SSS ek ke ak a he a a 
SeTeCCCSS CSL SCC SC SC CCSCCCSCCSOCOS S$ OCCT SCCOSS SSCS? SOCCS CS SCSSS OSS SSS 
4S3i JOD UsVD ANV IG OL HUNV Gs WHIATG | 
ASvwW ONV = UANi Sol SAGW SINOS(E) YOT4tHSVWOS JAW 

T7IoV ASVwW = OANI WhIhoTdwhd saAuUwW (2) 2* (€) 6€4*nASVWOS JAW 
did WI Gav Gu 9 GAY 9° ¢ V1 

JaVaw09) = Ul YOLVIIGNI iftd i3$ ©lOseX* xSUWOlS [0 
Cd Nl aUdv iMOd ISdi LXAN 3AVS MHIVIIGS E vi) 
JN 4d] 1834 LIXIN OL HINVYE GNLD WHIVISUSL JG 


XAHILswdad 


AHIVIdO 


H HH HH +H 


¥HIIDAA 


HHIVISG 


HH HH HH 


131 


& UNV = dOas UNI SYVdwWoD LSal ©fOeX* HSVNIIS Wo 
iNus suvawO9 WIV Gi HINVYD UNGD Liftua’ gs Jd 
< > # = wOd GNI 3suVdwO9 1Ssi 6i00X*rxASVWOUlS 113 
SEL T SESS ESSE TPES TS TT Te SS CTS TC CSS SCS SST CCS SCS SS SSeS SC CLS SS SS eS 
a a ok om $e FOR ea ke ee a 
ee akaekeKRKK CSTS]TIJaqS HIaGV4S JdVi JU JoAL JANIWSOSLSU  KHKKHRKRED 
Sete reer S| Sect eee eS | 
SURO OO ROR IOI a i go ao RR Ro a gg kok i aR a ag gk a aie aie aie ak aie ae ae 
OJLVaAVaSS ONIIDVSH 390d ANI Ud 2121 i’ inv Lild 
OSNIGQV3SH 3s9Vd JO JNIT CUE INI]UGd €lL1i*1NO ifid 
DNIQVSH 3OVd su ANI TI GNe INIdd CVL1if tno ind 
INIQVSH s¥Vd 3G 3NI7 4S1 INI dd TV4146 LOU ind 
sO0V VvVauv GUVs ddvi OL cd LES SadViga- 7 vq 

9a Sa3NI 1 02 UL did SNIT 390d 1358 Via v1 
YOU iNaiNU SNIV aNIod OL Su 44S JNI1V°S vi 


SECT SCCS CSCS CSC SCS SCLC SSCL eT ce Ses CCS eS SST TST TSS ST TST Se Te et ss 
Tete CSCS SSCS CSCS CSS SST TS OL SS ST TS Tt ee eT ett STS TSC TSS TSS Te se eT 


wok kK kk ok Me a Ke kk 
Petes eee S| JNIIN0d LNdtNG MK a a ak a ok ak ok ak 
OK kk ok ANldd Vi¥d GNVY HO9VS5S SdV4i JZIVVILINI ¥xe eK KKH He 
$k OK KOKO ek i a ae ak ok 


TEST CST TT SST TST STS TST TSS TSS St SST CSCC STs eT TT ete TTT TTL SST ST et es 
Tete CSC StS Ses ese ST TTT SS TSE SLC OCC CSS COS Ce SSCS TCO. Se Ss TS TT eT 


iS$3i 109 UsVD ANVId Jl HINVU AHIAIG g 
wSVw GNV = JIiNI Sel sAOW SSNO* (02) C2 T+NSVWOS Aw 

Vaou WSVwW = OLNI gsivd UGVuD saAOW (2)2% (2) SS4nSVWOS JAW 
yid 10D Gav ul GS GUY G‘2 vii 

3yYVdwOD = Gl YOLVIIOGNI LfiGa 15S »TOeX*aASVNYIS 10 
ANILNGd ASYW < GNV > Ji HINVUG ds3inNna J¢ 
dULVILUNI JuvdgwOD WNOI saOF3 i851 e=0 ICL) 1 119 
Vaa9 G9sa sdVi NI YGGV 4109 SAWS Cé+5advVisa'9 V1 
gdgu7 iNUd LSdi LXSN SAVS WHIUNSS SE vi 

JN 4d] 45354 LX3N OL HONVUD GNODI AHIYNSS SZ Jd 
Gl 341¥J UVa dud Wud Juvd sSda oNed*(L)0 119 
SESS C SSCS SSCS SSS CEST SSS SCC S SS SSS SS CSS CSS SCLC SOS CCOCSS OC. LSS es S| 
Pesce ees fs ee ok a of ak 
te kk ANI 1siva ea a a ok ok ak 
eK eo ek Ke 1s3i (CN) oust VIGNI aVaA NOILYNGVSY eR kK ak 
eR ek ae ek ok ok ok 


PPP? S222 2 2 2 2+ 22 SS SS SSS SS SD D2 2 SSS 9 S.2 S-2 2 SSS SSDS 2 S-2 2 .2:2-> oS SS SSDS ® 
SNITLNUY ASUW < JUNG D> Us ADINVSG tosalaliin ‘d 


HH 0 Ht Ht 


U 
Cc 
Lu 
> 
= 


H Ht HH HE 


WHISLUY 


H Ht HH HH Ht 


132 


daVcwUD IWNOSNM wos dd¥a LS$54 ASVWINS (LO) ANAVo Jas) 
VavU Jsy JdVLl UalS3i-NUN 5 AGWSaG LOtHSVAAN® (LO) ANAYWS JN 
VIUV SAAVSR Us VIVO Js JaVi 2ALwW (2) 2° (29) ANA QS JAW 
. _ 7a NI YOUT Nailisy SAYS JaNua’ 7 v1 
YOUV VadV UVAYN asdv¥u Ul Ld LISS Cee a] 
A _ GyGIaY sadVi QVsd (2) Saae sa be 
JNTaNnOGd GabIs0 tNIadg Us HINVSY Vivgduldd J 
ASNI ad¥Vi GQ0V4d OL HINVUE ANUD (4)0°2 Jd 
(fC) 3YVdwOD 2 Yus ViYG JaVia 19514 Ta TSHN0S 6 (6% 2) 0 313 
LSNI daovi QVayu UL HINVAE UNDO (4) O°% J¢ 
(2) 3axdVvaWwOD < 304 VIVO saVi adsa TLISAYS * (e* 2) 0 313 
LSNi SdV¥i G¥5u Gs HINVUd GNOD (7)0°2 3g 
(IT) a34VawO9 > wOs Vi¥VO 3dVi 1LS5a Ca laAVS*(E%C)O J13 
LoNI 3dVi GV5S4 OL HONVUY GNCD (4)0°4 Iu 
(TI) 328YVqwOD < dOs VLVG sadVi aSsi CLIGAVS § (6°) 0 J19 
3uVdwOJ) UNC GNNOYY HINVGod JGNOD 9C+ECL Jg 
SdwOJ @ 4Os SJYVdwUD SONVA LS54 ods 0° TANNIN mee) 


Re Xe ae a ea oe ie a ae ao a a oo ae i a i a a he a a a ie ae oe ake oh oe a a a ee a a ae a a oe KK KK 


te kK ak kak ake a a ak tok ak ak ok 
Me a ak a a ke ak a ak JNTsNOw HIAVAS NVHI-Ssd I/NVHi-gs iV soD ee KKK KE 
ae a a ak ake a ak ak ok Hak ok ak ak a ok ak 
SSCL LS SS SSS OSS SSS SSCL SSS SSS CLS L SSS SS SE ST CCS CSS CL CS SSS SL SS SSS 
ASNI 3daVi GVS4 GL HONVYY UNCD (%)0*%% Jd 
SuVawO)D WHOS sus VIVO daoVui ads ASVWOS* (LYIOSAVS Ji 
VLiVG J3d adVi YUSLS3IL NUN JAOWS L9+nHSvNn0FS (LIIOSANS IN 
V3 av SAVS= Ji VAVI Jad AdVua 3aAUW (2d ck (cIOIOSATS JAW 
_ 78 NI wduv Notlasa SAVS Siii0a* 7 v1 

400GV VadV Gvsu advil Gia cy isSsd ae a} 
QGaUI3U 3JdVui GV5da bc Pr laa 


Me Me Re Xe ea a aK ae Re a i a a a RK Re a eo a a ae eo ak oo a oo a oo 
eR AK Re ee ee Ae Me a ee A A eK ae eK ee ee a KK KK oa 


fo cok a ak ok ok ak y $e a KK oe 
ee oe ak AK a ae ak ok of SINT LINOG HDVOVIS Sat ek ak a ae ak ke ak ak 
2 2 OK ok ake ake ak a ak Re Xe ae ok a a ok ok 


MK A a I eae eK CK a ae i a Re ae Re KR eK Ee HK OE oe ee OK eK a oo ok Ko 
ME Ae A RR ae Re a A oe RK a ae a a a Re a a KK aK ae Re a ao ao a oO 


Ja¥dwU2 IWhOIJNN JL HINVUD GNCI Cafius ss Jd 
VWAOSND YOd GNI 3uvdwO) iSea »2OeX* HS OWUTS 119 
auVdwO) Wihivd GL HINVYS GNUD TiNOY *8 39 

sdVdwO) < UNV > # Ou HINVUG GNOD : Gitluas T a: 
> < # YwGa GNI suVvVdwOD iSsl »700X*ASVWOTS Wi 
suvdwO) UNV > OL HINVYS UNOD 4iNUws3 or) 
3dVdWwO) Whivd Gi HONVUH GNOV Eismou® 1 dd 


yiNUd 


AH IWAN 


HH HH 


2iNba 


HH HH HH Ht 


WOO 


q WwW «J <u <q a ui ¢ 
an Wawr Ue ao Wee aw Wey ao Wey Wey red 
ee O ara ar Ke Carat Ww O ar Ww O ard are “ue tt: 
-oO C$ gqaokFaautZ= Cc eteqqarezZ? Oo qwut-27 C aacardagaWwtz Cc D 
V'iG «a OFM OAacv'c ca OTN <f CaAXMe 1 CSW CaMe g¢ CC 
raed Ww OW aster Ww Owe ul Ze Ww O2W az og 
— << S2OO>00 a~ SoOuU=D WT Soarkr'D> da POO >OO—2> << 
WU Ws <_tl quis wu Ww «qu oO WwW awe OC WY aw aug © W WwW 
Wey Aa WeYuoulUqgOUuq qg Wawlan a vaOUa a VYVawunqodWag a a 
od a ft _ewart OoOostd «2 jr ~~ ** On. <x WwW “mast O04 <q «« 
<10 ys Wwoa uu! «<Q f~ OUea ru ao vy Wao Ww ad Jo 
->s CacacrCcawtkes OQawoaCra AtCOaAavWkawe Cacacroaakra Oat 
Cc a Few Fae OO  F- AU O adm Fae”_ Cc ae Fc! Fe OC qa Cc 
OW wr - CC FDOO WF fF OO WF? FDOO WF fF OO FDOYUO WZwU 
<I am—"a anda Ca amg adu geq CdIU wed adcdaq CoadWw qe 
lb A eOODWFCULA -OCWwWa Ou wa eOOWw-Oulbag A 


a Warduitladuduvra CWwadWwuga OUevdUuizvgw CuWlodwbugrdquiorgaw Algae 
QO ador- Ors OYA OCF reeaOOrt Fr rwaAOOr Orr Fr r~aOO 
GC2zaqqo wero wm CZEOAO NaAcCZOMO NM O20EO WAC WW OZFOCACZ 
- <Iibe - COU OWE TOF DOW Fre Or OWE OF DOWF FOURS OP da 
an § Ue WeEO uu Wrea oo Ww WitcC> al Wed WreO aw 
IvOczZa AQt@wtiurvrceZzae AaTractcozativtrawoz¢ Otatittracozv 
c Ree 2F F&C 2 WY Keo 2 WY ee 2 WH eae ZF UO ZF | -o 
ZCuU DSWOWZWwCWZOW =“WOoOWZOwW SWwOWZCOW SWwOWZwWwCWZCGU AG 
T-OrFAZAdCAZOcd+-AK-O ZO SEAR -OZO EOF O ZO dMOZO cp OR PE 
YY aerUuigt eeyrdt day daerwest ey darwd dry daaewd aed dvr daau 
Cre wpe Ue TRU, CTE a2p- UP-OT-E CPE Ui Pp OT Wp-ruUp, OprWy, OTe FLT 
OO Fr > > OO - => Oo Fe > WO > > WO F&F OO 
CZOUWWOPROWOROZCWWU'OF,OZOUWWO, CZOWWUOrOCWCrCOZOWW2Z 
ZBAQ YOSEF HVAPOFVHVZAQYHSDVv®THZAACAYSP VE HSA AHP oe FUNZPtTHZaqnoad 
CaWwseCwwiocuwimorwwuiCt WwegrwwWwerCmworwuie Ouwwcowwod WWagay 
UMYAYSArFODAFLAAANEArFOUCAANSSe+- OTAAWYEAr-ODTTp- OMI MNEA 


rt ~ ~~ ~ rt 
0 O  @) WO No © 
+ + + + + + 
xx xx xy a a4 Mx pad 
mI WW mY mY AYN YW 
rq pad rd tes st rdadd pda 
a> > ee a le 2 ww Ss at ae ~— Ft ewe Ss 
r-CcCo puu r~-COc me Wie re oC PFU WW 
Must Mocs eo ULL (Nee MW Me? 
e © @& oe @ o © & eo © & oe @ @& ef & 
ez Sy C2 Ga Cy aE Sa 2a @ sz =! Ge ai, Ee EE gS 
ee Peer cee mp P- ~~“ Pr 
~~ FOWO OOS ~ HOODOO De NOOO A= MOOO OOO a= + 
tr~ SCeOCs¢UWY Tr - Tecec¢«d~ Duwwudgc¢g~ Teecywwuyga~e TT 
~Oe OuUlbeZezwey_> & CuWwlieKCe CPZZZ~C er CuUuWwWweZeZZz~C35r*r Cw 


OF O MAPS POPP POZONY AS SOFA ALSSPOhMO AYP SPOP SPOOF ASAE 
- e aad 


ase 


ita tS 

Ww wear oHtoro 
fo Of. 0] G2 a > Sal ap 2-4 

tf 

-- 

a, 

8 

ce 


e eqlei cl ecia< ef 
OZarygyuwn 


ROUTI 


134 


k Ww wo -- ett) gu) 

Weert) UAaderOHtOeF.L—2 
DG dad SOME dat FSM Se) 

N ) 

I i> 

=) ne 

Cc 

ox fod 


CeO ew enced eo Fr © ei agl ca ec! dg <l 
UR NWUCZARYEUY MRO aR {UYU DOOR HUHNURUUNY:DOAaR YZ 


x r- © «> 


— 

O waa 
[- of ol oF oa 
J 
- 
<7 
© 
a 


_ JJ JL aedU* S* N-NON paGs, ea Ts d*(2) TOT 119 

3NIQV aNainO JiNI GOL 3AGw (2)€6S° (3° 9)S¥% JAW 

aNI1 ae ulbG 3AGW (c.d678 (SS 9)IDTY JAW 

4NE 1 fidsNOQ CLNI JwV¥N sACW (LI9% (SS TE)T JAW 

eas DVEWHD 39VdS JIWeNUG LY4SNI »00)*(S)0 LAW 
SJNI TV LfidatiG wvaTJ (5)0%(SS2El)T JAW 

JNiV LNdGLNAO NI avd ANVId J43SN] » 03° (5)0 LAW 


DE IE A a a a a a OK a a a a a a KK a a a OK ae a OK ae OK a aK oe ok OK 
WK RM I KK a a a a a a a a a KK a aK KK ok ok 


Re Re ak ak i a aK a of KK ake ae a aK KC aK aK 
ae ak ak ak ak he 2K a lfiglity VivGd sang Rok kkk ak ak ge ok ok 
ak ak ak ak ok ak ok ok JNI VT dba SJNITtnCursaiNIag GNGY LI1Us GVUle KR KKRKK Ke 
Ke i ee i KK Re ok a a a ok ok 


CeCe ee SSS SS SCSCSTS SS CLEC SCS SCS SCE SS SCC Se C.CCeS SSL SSCS SSS SSS Se Se 
eee eee eS SSeS CLES SSeS CSCC SS eS CSS CSS Se STS SS SSeS SS SS See eS ee st 2s St 


JYVo MAN OGL KHINVSY UNOD J 1. ie 2 Jd 

JUYVa NO as53 1 S3NI 7 ¢ aoG3 1844 9° 2 43 
cu Yuva 1) Con vi 

AXLNae YVld NOTSqaUdg UNIUAY HINVUd id@s & 
4UVG MJW ul HINVUG GNOD 3VWzlite2 Jd 

IVd NU YNINIVwad SSNI7 LS5d S et aJ 
Ovid OSD Guvd 2 43S awe he terre LAW 

IAG GaVD ¢c LON SI HINVUY UNUD G+x‘ Cd Jd 
4J30 Gav ¢ wa Sal t,39*(L)C0T [1% 

LNSGNLS NOYITSd05 JI] HOUNVUd GNUZ | 9ctxss Jd 
SN VLiS ALNG JO SNIWA Niw iss sCr dP CL)EOT aoe 
CTd Ni YUN AoVNIG LUISNI iss1*cl Ji 

Clu dvs 1) a om gS 

AdYNiv Jk 3UGD Vid Adfiu Los ANGI 930.X° Daa iN 
Vids NOS Vis¥D Gove ¢ wy) » ws J*nD0G LAw 
vatv 1$34 ULNI oN VIS Aifilu 3AUW (2)eOTS1S35L JAW 
are 1Ssi ViVd GNNGaAV HONVOY 21U3 d 
3NI 4 Oc ul (93) ald aNI 1 des 21°59 VI 
odavdVasS ONIIVGH J9Va INlad brilsfing ind 
YNIGVad a9vda gu SNI7 Gut INIdd Clit Leas ind 
JNiOV3H ayva su 3NI 7 GN2 iNIl dd Cli il ae Lild 
IJNIGOV4H 39vG aU gnnld isl ILNItd W1l1L4 aNd Lild 


ee See SSeS eS See SS LSS SCOSSCS SSCS SCOCSC OCS Ee CSCS SE SSS CS SS SSS See Se eee SS 
eeee ee See Se SS SST SSS SSE SOCSS eC SSL SS SSS LS SS SSS CSS SCES SCS SS SSS SS SS 
Mek ak ak ak xk ok ek a ak ok ok 
eo tek a ok ok ok ok ak SSHVIIMs OVled VaVU L9S UNV SaILIL ILNIYD KKK KKK KEES 
ROR a a ak eK ak eR KC a a IK OK 
Cee Ste CeLe SEE ee SSS SSS SCS SSS Se SSS SCOCCEOCSS Se SCO CS SS SSCS SSL SS SS Se 
—SeeCS LS SLL S SS TSS SSoO SS SSeS SC CL CSS SE SS Se TS Se TPS CS STS TSS SSS SS et Ss 


- 
~~ 
& 
we 


HRHRHHHRHH 


Vivdlad 


u. 
_ 
- 

aa 
+ 


Ht HO HOH OH 


39 


AR A ee a a he Re a a a Re a Re a Re ae 2 a 2 a a ade a a a a a a de ak a ae oe oo a a a ak oo a a ae aa a a ak 
ee Re Re a a Re a a ae a a ad a 2 a ae a a ae a ae a ae a a a oe ge a a a age ake oe ake a age oe ake ok ake ae ake ade ak 


ee ke a 2k aK a ak ae ake a aK ak 
eK a ak ak ak ak dNGgill Vs¥Q UMS ete SS SS S 
eM a ke a a ok ak JNIV ¢Us SNITL0GusinNIda GNVY LIUS GVuole ek KKeRR KEK 
Perce es SSS ek oka ak i ak ak ak 


ME MR a eR a a a a a Ra a a a oe oo tc a a oe a a a a ae a ae ak ak 
PRLS SELES EERE ES SSS SLES EE SS SPS SETS SPELT SSS L TE SLT eS ST TS SSL S SS SS S 


iNdiNG JG SNI17 LST LNI&G SN17% 400 ifid 

diy gNI 7 nOUSG 2 ADVALGhsS 29 as 

_ € JAY NI @ LNVisNOD sadSNI cic vi 
>7LS ALNG 3U YN wWOdS T LUVIIBNS __ ,OT <i dS 
SNIV aNalfNU OLNI VisiiG 1sS$T JAOW (L>POTLISSSTIZLTITI JAW 
JNIV LMdlNG OLN] ado AVYD 3AOW (2) 75° (SSE) CTI JAW 
SNE 1 aig ANG OLNI YO3IG ZAGW (2) 0° (s*4%)G0T JAW 

ywGGV ud30 LIS dYdLD OL Cd 13S c*z dV 

7a NI YWUUGV 3SIWVL d9350d Lfid ls ldvate vi 

5b Ad 300) 4YVAIG AldIilOw Cac VWW5 

Cu NI 39092 e9dG adsSNl (2 ae 2 JI 

€yu dv31)9 awd dS 

ON ASVNIY OL 3J0OD w9DSU LYSANDOD 63pO0eXS Ce) 62 IN 


2 ME i Re eR RR eR a a a a a a a ie a ae a a ae a a 2 a a ae ake ae ae oe ae oe a ok 


Sok ko ok kak to Rok gO ak ak 
We RR a ak ok a 2 ak XISHD WAST IWNOLLVONGS ek a a ak ak 
ek Kak XR RO Rb kk 
SII OO a OO i iO a ii a a oi ig gag ica aig te aka kage ak ok 
SNIY 2NciNQ GLNI wWHINDIi dala 3ACw (2i52*° (SC) TOT JAW 
JNIV sNhdthiG GaN dA LAVIS 3AULW (c)08* (S*?2)Y¥0 JAW 
aauVd>s LUsSNI o-6 0° (0G) 36 [AW 

SNITV shhgiNU GANT olG saVisS 3AULW (2deo*® (S21) 476 JAW 
GVSJA 2aviS GNI HINVYY GNOOD OC+%° 3 Jd 
AdLNa YVSA LdV15 cO4 iSsl » 02° lL) od 119 

SNi7V LNdsNO GINI 2G49-c aAUW (2) 75% (sf %)cs JAW 
SJNIV iNaiNu CANI 8A 250 LST 3AOW (cdui* (sic)es JAW 
SN} VU aNeiNO GCLNI dhidgad aVaA aAULW (2.)¢09° (GS cymes JAW 
SNIV icinU OL Guw JO0D 39Gd SALW (cddv’ (Sf t)ce JAW 
4n30VaGS LassNl ams Del IAW 

Nid LoanG GAN] 3949 33dfG> 3AGw (2)S%%(S*°2)04 JAW 
SNIV 1NaiNG ULNI sOLVNOTSsG 3AQw (cdve* (5°49) 9S JAW 
AGLNS NSII-NOGN UNNOUY HINVod UNO LS aise JU 
od JI35dCG NSO CS Beat 60. 3*° CL) TOT 119 

JNIV afidiNlu GLNI oNSS 3AOQW (1) =9° (S*6) CE JAW 
Salaiws 3 1 GUNAOAXVY HINVUY UNOJD ES da Jd 


HHHRRHRHH 


HH tH HH 


isag 


136 


Adiwa SNI 7 alta LNG LX4N GL HINVG XJS d 
 OTa NI T aN@LSNQD 45S eo) 71 

SNiV LnalNG GLNI dawViv ALD sAUW (cyo*(s*zdeEl JAW 
(99) YatNlLOg aduv Jid7vi Aad 15S igs dV 
8 Ad 2d Alalillinw E° VIS 

Cu WI s1919 3009 AlD UN? sasSNI (LiICoT’°2? J] 
Gesu sl] ShWA G3aN10d JSVS4INI Cx‘ @ Lou 
ysINTOd Al) Gi saNl dO JI*E dV 

a Os OL Olgas Ud* OI v1 

ca NI s21OiU 3GuUS Ano eae = J h LOTee 3) 
_ valNiug Sidvl Asad Sv 7e fae oI l-JS ee v1 
Nig OL LI9JO,309 ALD UNC” Joanne 5300X * (ay eot IN 
Nid OL 41310 3UD ALD avd LYOSANCI etueX*® (2d TOT IN 
mud INIGOGISQ JAS Ui HINVYW GNOI JS Say Jd 
3QU02 ANVa YOs ASda ecto iX* CL)TOT pai 

Cu dVigld Sd d$ 

SeCCLESCSS LSS SSC CLL SS SS SS CSCC SS ES SS SS CSL CSS SSCS CSCS. CS SSS ee eT 
ye a ak ok ak ak ak ; RR a ake eae ake ak 
kee RRR AUIHI AYLNNOD NUITsStus OGNV taunWtIIN sJIANdaS KX¥KRRKK KK 
Xe xe ak a afeake afe ake o ak og kk ak ok oe ak ak 
sO ko ok gk gGkok oi og og oki gor tog iI Roig oak gk koto aaa kk koi goog age ak ate age ake ake ac of 
. aNIV aftdiNG GLNI ANVA 2AUW (£)0° (GPa JAW 
SSaaGGy Ava Lldgaedos Ge tu ge; ort av 
SNdw935 3 DVL ANVaSi-¥ Je tas ¥=45 luvl”€ vd 
Lud GsiNlOd a 1004 4Y OL HONV GAY o +e Ss) 
tN3w9sS JdI8VL ANVA 2-S Ji Cu asa gytUa GIL SE vi 
LNG aesiNIUd JIeVi NGO Va HVUNVUY y1+% q 
t{N3awIO3S aldVa ANVG YU-f ul fa Las ce+udldvite vi 
Jas” 3 lov "a 25s O01 HINVad GHD C1l+x*8 Ju 
AN3SWI5S 6-0 dUs asUud ANVY 1954 al a al ee! es ad 
Jao JIVL AD I-V GL HONDYY UNUD wo ltx'g J 
l-vV dOd adb)Q ANVSe iASsu OE exs iS SL Wo 

7 Ad aN AldlITW ‘eye Vs 

Ca NI GN AaVivnId sdsSni PS has Ji 

GN AGVNT& FL 3U0)0 NVa LYUSsANO YD 9t0iX* (edct IN 
vod? iSsu OLNI 3009 ANVA saALW (LILLc°* Doe IAW 

cu yva lo Gee 35 

SPCC L SSS SS SSCS SSC RSS SESS SSS CCS SSS STC CS SSCS CSCS SCS SC CCS SCS Cee S| 
Ye kek kak ak rk ok ok ak eo 
se ge a a RC ake a ae ak ok AIA4hY S3LCOI ANVa eRe of Re teak ake ak a 
ek te ak a ake ak ok ok Hk kok ke ok ak ok ok 


eee et 2S SS 22 2 2 2 2 2 2 SS SS SS Se 2S SS SS SS SS SS 3 2 2 2 2 5 BS SSS SS SS 2 SSS SSS SS 


JNI1 atid thi 4¥319 (5)0°(S*dtIjpI JAW 
NIV LiaiNdO NI dvt)d ANV Ie Ld3SNI 1 «2° (SPe lAW 


Ht HH 


HHHH tH 


sy, 


> Lt! 
ut ~ ad Z 

r-4 aa) > Fr = ve 
a= — oO Gc w#<I "JI f& aw 
ao Z o C—- @h eC Za = 
~ Cc. - a SS eS oe 

- + - “a0 «tt La 6 aol 
Ww oo a Cee Co— on 
<) Wil Gg U-eZ—OO FN DD F&F FS 
Y~awsz Owe eye NF CTUdw O©O D a 
QaQugve ims aa. <r sIi-P Cet C Qa F- 
eC me WW <1. ad ao eel ae a fee = 
a ae) et (oe oY af, Ca C22 C¢ 

uJ CO uluUu~ae aaa sec Ca Ss a Ee Os La 
Cer Ws Are wuAaUuurFCctCaua CS 
ip a ae CUPZZUZ DMOruvuDe sad e+ 
may ae © st BPVu-REe AOT Cacdsoacark- 2 
See ON WwW pate -edow +22 =< = 

uananr>racrt «<a fEiGiaOSVOr 
Cae Sle 2a 2 CWA 6G "CZ 2 ok & 
om x £2 Cliz< «15> J+ N&O a wW< 
7POO-7GIiZVeaFr Sars viac Zuri tiaZrm We OW 
sk > z aos C's 215 QeuorO Weogd > 
a<va 2. 2 OCOD} om ei C= jee 
de PO c+ DAOCVUrF OYA QUDNOUTNNL 
OY Fe wma LI OsOr Ca WU). gaa 2 
Ude—@W+, OUCM (NT - ovr COdyYVr Ub CuUU mp, OCP, Up. UU! 
LL. eca wav CY cee 
eCuUnmWU-e eC Fz that tt Up COU'r, CU Uli ilu! 
YLSo>CZNnAYV Sr ANS Ee DUO >YUV ZN>DN>YMN> 
BE ifeesies ee = Wie tla ame 2 lt OuU'CCWOS? CZ eZee 
FOS OMS OUT eS mY OS FUP SS mE me 


_ 

‘ _~ — om 

- - ~ > ste ot 

C35 = i > (N] ~~ Boe S a Goer ned 
eg Ane. — = oc’ °S —DeC1C 

- > XX - C3 tc’: eCe «(/ e = - @ > oe Qo rs 

~ x« of * u -e- OU «Ke KU VR UORe Ue 
7 


© om ome OY a Cm ©. uy, * eO0 fF: FL FL 
NF eA Pt OL) am OL Pom (CC amememtiom Cam Som & 
~"¢u~-O ~~ €a2AN— Ou SS Sh FINE ¢WNI Ue 
CS eOC © 8G & ee eeK: & OMY FOO emMtastu.O 
MP OANA OO HINO MM OM MOTO inMMNo'o & 


oo ~~ 


CC). = ke Cl ome CL ert et tet (et he (_) 
al PPrPdaaePHtoOPHaUP SS Soo> 
OCF SeVOCI¢d FFA WIZ OMEOUTCTILELZIZASE 


SVC 
SF 


138 


HHH KH tH 
% % HH H 
% tH He HH 
H tH He HH. 
% RM Ht H 
+ & tt HH 
ATtUMH 
% tt te He Ht 
HHH + # 
Ht HR HH 
% t 
+t + 
% Bs 
9 +t 
+ + 
+ + 
% % 
ote + 
t % 
+ t 
+e + 
+ +t 
+ wr # 
% WwW +# 
+t Ui + 
+ TFT + 
oso OO 
+ tt 
+ << +£# 
+ the 
5 a +t 
% << + 
+ + 
+ Ww 
% Lu. + 
t% YY 
% (hc 
+ Ww *# 
+t Cc 
3 + 
+ + 
+ $¢ 
+t + 
% % 
Sod t 
3 + 
t % 
Bg 5g 
% % 
+ + 
+ 5 9 
~*~ + 
H HH tt 3t 4 
tH MH tt Ht He 
+ tt Ht Ht tt 
H+ 3 St St oy 
HH HH 
HHH HH 
HH tH H 
HM HH Ht 
HH tH tt 
HtHURH EH 
H+ HH H 


SMEALT 
MEN T 


Finn nee 
@ Gazz u. 
“—™ataQa aur Y 
there aze F 
qq => QO2JUuleaw 
a CiwGoow 


UN 2 
FE 
Ff 
E 
R 
~ 
R 
T 


—_— Ne - 
Wim!i mMaGoa 
YYICRAOAMNEt Ww WwW 


INTC TEST APFA 
DE TO BINARY NE 


Weo re © Cc J 
C >edrQ- COND: 
Maqmr WwW Us W<etjia | 
UW«dralrvroruv- a 
YCYezawuiawn 
2 <j a 2eee ee 
Nw @>Oaccd-+--eer 
CYR WWoOUe 
qyv-ac§a@c@mmlma™ 
a uo fog CN a Zl Ne 
TJiiynureOreC 2S BZ 
WesZ2nsduyu CWS Tp Tre 
HOOZ WC 'U'C tive ive & 
OF O22 Of CNOnCcy: 


om LL 
hey - = 
—o eG © 
ta = 
oer = LL 
i oe ee G1 KA et 
e- OO ON OMe 
-e~O Ff +e +20 OK< 
CSN OaACNY) HWY H FE Hb 
SL © ©* et Fi *& Ss = 
NE BANE Ge OMHFt OHM 


BLEN+54 


Je  Dicek 


() ned 
OS me OE ZUZWG «a 
OS 2eNkF Ok cdo wo YH 


aNIiNOw GVa0 Javd UL HINVUY GNLJ (70% ET Jd 
9 ¥2S ALNG 3b aN WUdd T idVaG ibis Ott ch 4S 
JNI14hHOd GVae JddVi Ui HINVUY ONGD LAOS oie J¢ 

IVa NISC VLVU Gayo ¢c sus LS514 ox eS HDC 119 


A Be a a a ae 2 a ae a a a 2 ae ae a ae he ah ae a ae a a ae a a he a a a 2 a a ae ae a a oe a 
AER Ae a a a a a fe a ae ae ae ae a a ae ae 2 ae ae ae ae a ae a ae a a a a a 2 ao a a ae ae ae a ae a oe ae a Oe 


a a ae 3 ai ake ae ae afc fe OK ag a ae ae a 3 a 
eR tc ke te ake 2K a oe - LN@LNG VIVO sHOTs HOIUdHa alldd Kok a ak age ak ake ake ak ae 
Reo ke ke ak a ope a ak ok JNIV gud JANI Luss iNI dd GNhY s41Gd GVOle Kee KKK KEK 
ke ake ake ak ae a age ak ak a ak ie fe ak ake 


2 a a ae a a ae ee a a ae ae a age ae a ae ae ae a ae ae a a ae 2 ae ae a ae a a ae ee a a a oe a a i oe a KK 
A We ae ae a ee a a oe ae ae ea ae a a ae a oe a ae a ee a a a oe a oe oe Ke 


tNoiftG 3G 3NI 1 UYE iiidd JNadf Lou ifld 

di J NI 1 WOUS T LDVoIbfi>d O1SY dS 

JNI7 LdiNO UiaNi VL5AL00 Get SALW (c)GSETS(G*S9TIATI JAW 
NW3uv¥a YNISO1D isdaSNI 9(s9*% Cs) 85 IAW 

JNIV iftdlNu GiNl] YIS3G GW 3ACw (2) 49° (S*° 47) 7g JAW 
N40Vd IJNINAdO LadsSNi ode Dd (S)ES lAw 

LNoNT VIS ALNU Gat OL HINVAUG Sl+* SS) 
GdUIsu MIJN OVSY Ui HINVUY GNUD (7)0%% Id 
aud GL 145357 SVLS ALNG 3U YN LSaL O1*2t dd 
AsiN3 918390 G10 Oi HINVYA UGNGD yl+% SL ar: 
vi¥G YHD YOLVNOISSO yOa S51 » 03° (2) 98 119 
JNIV ifidsnC 49379 (s)0° (SS ZET)I JAW 

JNIV sNdiNG NI YVHD ANVIG swASSNI 1 #6 J* (S20 LAW 
93d MIN GVSu OL HINVYY GNGS —— «(770 0°8 38 

JV IS ANASGNLs NOLAYOS 1$35 1Osd* (L)COT I19 


ME he a a Ha a Rh a a a a a a a a 2 a a oe a a a oe ae a a ae a ke a ee a a a 
2 See eet ES ELS SST SS SS SSS SSS PTS SSS SES SESS LTTE SS SESS SS SS SS SS SES 


ek ke a oe a SSeS TSS LS 
eh a ak ak a fe ok LNdiNG Viv JaYHL ee a teak fe af fe oe ae 
ae ae ae ak af ae ae ak ok JNI7V dOsd SJNTANGoseiNIdd GNV JIGS GVOlse xxx u xan ee 
ak oe a a a ae oe ac ae oe a ot eK KK 


AO gto iG doi io doi ok ok iigioi ggg iggag i a tagai iaiag gai tao ak a gage a aac a ae 
cok tok io ak iio a oi io ioigioiog i iii tao gag atc got ak agai agg ak ge age ge age ae 


aNaiffG 3U ANI 7 UNE ANI Ud JNIV INU = =ofd 

| dL) 3NI7 wOds 1 sovudens O1'9 dS 

(3 VLS ALNG 3L YN WONd T s9VG1IGNS Ol% cl ds 
SNI I LalNG OLNI VLSAiNngd GNe JAOQW (LICCTS(S*OTI alt JAW 
JNID iftdtLfi0 QANI add Wid JAGW (Z)ic* (s*tdell JAW 

INT V ifidd iO QLNI Vaav s93G JAUW (€)0°(S*%)90T JAW 

aduv jQu) Ot Yla AlWVA Vays 13S c*e aV 


MH RH HHH tH 


HHH HH HH 


RE, 


x > 
OOZ 


<I 
a 
%* weQOwarcca 
% Ne Joe Z?Oad > 
H eI eee WO aAO 
rdurreeuws 
MOOOUOOW OC ee 
WOUUUOUUO 
| 
a 


N 
V 
71 
PSS ELSES SLES SS STS CS SSCS S SSCS CS SSS SSCS SCS SSCS SS SS ae A a ae a ak ak 
ea a a ok a | ek A a a a a ok 
ok ko OK Oe JUV AYANNOD NOUISYUS ok a aK a ao ok 


ert ete SS eS OR OR 
$k ROR ako tok tok tok ok bo tok oko ok tok ak tok 


Ret ee Sette SS LS SS SESE SSS ES SESS SS SESE S SSE S TE CTS SE TS SSS TES SS SS ESS SF 
eT e SESS TEES TES SS SEE EES SESE SE SEES SESS SESS TSS TS STS SES SS STS SS SS 


PS SETS SSS f oR kok a ok 
ek kK ak oe oe a ok WALINOD Vivd ak a a a a ake a a a 
Se L ee. SSS | VivG INdLINO/SLONGNI GNV SVauVv 39VY0LS eK ak ak ak a ok a ak ak 
Me eo ok ke ok G3AuRaSSYX*SINVISNOD YSNIS5G%S5 IdV4 a a ak a a a ak 
Heo ok a a a SPS Sete ss 


et StS S SES SST SSS ST SSS ESSE SPSS ESTES SS SESE SS SPSS S ESS SS STS SS SS SE SF 
2S PSPS SLE EES SSS SSE SSE SESS ESTES SS SESS PESTS SSS SESS SES SST TES SS fF 


mee T6721) NUNL Su 

cl)? € | 71 

nossa *‘NI) 38019 

JOVSSiwW ViVdO JO UNS uNldd GN3£40 iiid 
39VSS3w yGuys Vivd Jduavd Inlog JNI1Vdd3* iNd Lnd 

WM MM MR mK Me a a KKH KKK KKK KHEK KKK KKKAKKS 
Te Te Tes SS . Ro og a ak ako a ake ak 
KK tk JNILNO0 3S019 w¥ayutdud ae ak a a ok a ak 
mK KK KK HK HK MK KK KK aK Ke HE KH 
(222 F 2 SS 2 2 S:2 22 SS S52 SS S232 5 2 SS -2:S:S 5:39: 2:S:2:2:3 SoS > SS SSS S-S-S:S 9 2 S:S:S 2-3-9 5 | 
JNIANOd JVAY 3dvl OL HINVSY (+7)0 q 

LNOY bud VsSsaNG GUL HINVUs OGNOD 9¢-«x* ZI 13d 
ViS 2sX3N OL dSLNIOd ViS ALNYU 15S (2d9TF 2 a 
3NIV 10diN0Q LXIN INI UG JN17%aN0 Liid 

oLI 3NIV wWOUs T LOVdLENS O1°9 dS 

JNIV AGING OL VISALING LXIN SAOQW (Z)0% (SS9OTIZLTIT JAW 
JNI1 shaahiG 3¥319 (5)0°(4*ZET)T JAW 

3NI7 ANdiNO NI YVHD ANVIG sd3ZSNi » 096(S)0 IAW 
Cu GLNI waOdGv ViS ALNU LIXIN SAUW (LZ) 72s 1*2 v1 


JAISGVI 


HHH HHH HHH He 


130 
dU 


OY UW 
aX > 


HHERM WS 


140 


wNGVise 2 JU 

FO OGIO IO IORI IGRI IO I III I ior IR GIGI I IOI GIGI RRO IgG. I ai gai aoa akakoak akc ab ak ak age ake ak ak af 
wT TTttrTTe tt. errr TTT tt. 
ea ae ak ak age ak ak a ok J WVL JWI ONY ANVS i ae a a a a ake ak ak 
Tr Teer. Ts <TTTrTT re Tt. 
WK ae a ae ae a ae ak a ak ae ge ake ae ae oe ae ae a ak ae ae age oe a a ae ae a ae ae oe IC a a a a eK ae a a a a a ae ae a ape eo a OK ak 
6°3°D,9 JG 

erslVWe 2 ere 

oN dHoe 2 20 

e AHds JQ JG 

shHiVwe 2 JOG 

eINIWs OD JU 

e*sa°nWe J JG 

e° LOIN 2 aye 

°S* 09 JQ 

eLOW De D JIG 

°° Jed JQ 

sNaJ0e 2 JV 

seOliawWe 2 JU 

eYN3S3. 9D JIG 

e*3°3,)9 JIU 

°° led ele 

+s LISa%@ 2 JIG 

sONAVe JV JU 

e°3°VI 2D JQ 

odNONe 2 JQ 

WK eM ape A whe ae a ae MK ee aK a a mM eo a a a EK oe KK MK aK KK aK KE He ae KK aK eK KK Ka aK OK aK HOH HK 
mK ewe KK EK MK Ke a AK a ae aK aK aK 
Me a a a a 319Vi VauV CIUVNOTI7INGS) ssyu9d0 eK Ko 
ere rr TTT. TTT TTT TTT 
ROR IGIGIOIOIIGIOIIOOIIOIOIGISI GRIGIO GOI Ia OIG IG UI IGIOII II IOI IOI ar a aaa aca 
s NVIAVSe J 3d 

so WYNLiSDIAs 2 30 

‘ “AINIANe DO JG 

sAVhOVNaNes D ere 

’ AsgnuNnie IG 

eGNVILVHLs 2 JQ 

‘ "“lLuUude J 90 

’ “V1Titde J ele 

‘ NUYsded JU 

‘ AYVMYONs 2 JG 

‘ Vaubne J JQ 

’ T3VUS 1.9 JG 

‘ NVule 2 JU 


QYSTGVL 


st HH Ht Ht 


GQ31aVL 


% HH HH 


14) 


a 


JU 
J JQ 


SSeS T SCE OCSLSCSELCSTOCTCCSCSL TOS OCOCC § OSC eS SST Ce TST SS ST TS ee st so 2 2 
eres tee St. | ett re es £ Sc 
3GVi Sa9D0Ua G3IWaL 


WK RK KR ok ok WK RC OK KK a eK 
2 ttf SSS FS ES LE SSS SES SSS SESS TSS SPSS SEP SSE SETS SSS ES EE TS SS SS SSS SF 


WOOO 
ocece 


MK KK KK KH eH A KK AK ok ek 


SSCS SESE S SSS SS SCOSSCSCOSS SSCS SCS CCC SS SSCS SS SS SS ST TSS SSS SS Ss 
See eee ees ; | eK ok a a oe 
3JuwVa IWAAT IINOiasvdiudi 


Teter ees. f ere ee. Ss 
a a eee cee eS ST 


it 
HZ 
Ou 
We 
O 
=) 
ae 


& 


z22z22Cre a 
=CEeCO2000 WSF Fr ™C 
OG OOOUOUUUUOUCOUUWO 
(> 
OQ 


CaggaaqdCcatCcrr 2am twdte 
QaPOAM OUCH JIU CUA? 


Sia leva 


Ht HH 


Valid Vi 


H+ HH HH 


142 




















VadV SAVS NVAa t5dLVIS09 IGNZ Co SJ 
Vad sAVS NVHi SS31 IST 219 $G 
V3GV SAVS NVHL Ysivayyv isl 212 3d 
VagoV Vavd LhgLiiO »OG1XCET JU 
VoadV iNdNl daVua »001X2ZEC Jd 
Vad¥ LitioNI Guvo 8001x008 JQ 
ASVW AYVdwUD WHOS LON »001X7ET JU 
ASVW 3dVdwIdD 1TVIIOS 800.Xx7CT JG 
dOLVIITUGNI 3aVdwOD 39ONVYU Vid 2082 JG 
GILVIUIQNI JNLift'uid JBYVaWOD 600.X Ju 
JOVYULS SsNO AaVNIS 03d. XOl JU 
Vad¥ 1Ss3i4 HDIivVUIDS 600%xX JQ 
9V 14d NIST Gov2d IJMa s004X JQ 
Tete SECTS SSS CSS STE SS SS SSS SS SSS SSS TST STC SS SSS SST ESE SS SSeS ST Se se SS 
Be ae EK a 3h HE IK ah é See rere SS 
Ree ae he a a a ak Voav sYVeULS UA3NIS5350 ee a eo a a ok 
Re OE a eo Serr eet Sf: 
Tee eC TEST OCSS LSC ES ES SS ESS CSS STS Se SSS SST TSS SS SST SSC SoC SS CS SS SST ST es 
HAR KRHRHAR vivd 
* AO UNS ARBHKHHAARH VivVUu 30 QN3 
ARKH HH ViVG sb UNS RAHARRHRAHHO’ O JG 
| tt 8 S27 e | diwdNSda UN 
*Y S$GxaV) INdN] ADSHIIA4 WK KO NOY LON FVIIM wud 
*xOUd ee eK kk aK a ok SQuav9d LAdGNI NI wOdus KKK OK KO’ D JG 
J a = a J. ee = 
‘t+. 8 JU 
‘ sV¥LS ALNG 1LSVdG 1/9 
*V3uv whi GN3/LS 3400) YA =o dd) J0G9 G-Wo-uA (SH 2) 
G-w-uad d3YWwnn (ds9J] sl] JT=*°31Vwsas GI oa= ae ere 
r re 
/ JId dA-alO ~~ gd 13%u GA 4 IUIIO > 34VU 91830 
3LVG ALIYNISS (x*)ALD/JOASSYUN JATIS*HANVS 1D 90 
| 
* v9 30 an? SYaGN LST YQ]uO ANVa 
Hivid WIDO0s 3SwYNTs 2 Jd 
PSS eeCC CCC SSS SSS SSCS SCS SSCS OSS SSCS SEL SSCS ESE SCS SCC CC SSCS SL STS St 
eK IK a a a a ; Rg Roi i te ica a 
eke eK ERRK SINVGISNOD dlall UNV SSDVSSsW SALILS Vil xK¥aeea ae an 
ee Ro Peer r ee. SS 


we ee ae i i Ri a a a a ae ak a a a a ae a a ee ae ae a KK HK HK HK HEHE HK KEKE KE KKH KKK KK 
e3VSNa 2 JO 


ot ot CK 


WVICY~YAalW FrePR 
CO tC) 


q_/ Hustla 
MrWAWa da aiiWwiiew 


x 
OW tyOOUOOdd< 


OVUMmEAZ RA aGAk Coop 
HHHHH CrOUS?CUSEA YUU, 


UNG 


INI Vaud 


Vili 


Clild 


a Be 


TULia 


Ht & 


143 


_* GO NITY 

. : ; (1S*°T)=148V16 (¢330 

*O1UI=HdS10* VOTS GN=Yd S=4WNIGASOOYZ=ALINAS SNGU°N3SH=3WYNSGO GU 3dV¥4L 
V=LNOSAS GG LNVV 

ON3 

Jd0L 4 


; T3U3 AW=G¥G0 5 *G5=W5954s g 
*e2o=allonle*2t2= W540 1°19) =syU0W * Sd=Ya0U5sU Sad LuSVW=3SWINGUG 82Q 


Vo=ns Ja o° CC TH4LITSN 19 SC Wd) H=sa9VW Sf Sd=9d0SG * NUVSSVW=4WYNGC dG 


t=ONalid* 3GSAW=U0 VUU 
xo*4j=wdusdd OR HSZ1 a1 §(19) Hs 4dVW SS Sd=9aGSGSNILVSSVW=SWINGG W 2G 


WM HK KM RK ea ee a a a KR KK a KH OH 


KKK SKK KKK ME eo a 
ee he ae ae a ok a ok SmMIG VW WHAINGD VIVA LAdLhiI/INGNI Me a ie a age a ae a ok 
eae ea ke a a ok KE aK ee i a ae ae ok a ak 
SSC E SOLES SSS SSCS SSS SL SS SSS ST SSS SSS SST SSS SSS CSS SSC CS SSS SS SS SS 
Lssal JWVASSNM ald VadV ZSAVS Vaid 2919 >G 
dsai IWAOs yOd VAYV SAVS VIVO L919 +d 
VadvV SAVS N¥HI SS3a 1 UNZ cl) >J 


S¥n° U9 


4/ 
4f 
W°O9/ / 
W°O9// 


<q <{ 


did 
LAO 


HHEHeMH 


N 

— 

~ACu 
Wu 
>>> 
«J <f <i 
MMNY, 


144 


APPENDIX C 
STATUS OF FILES AND PROGRAMS 
The following information is nrovided to assist file and 
program maintenance personnel in carrying out assigned responsi- 
bilities. 
SOIRS files are resident on labeled magnetic tape in fixed 
block record format with a blocking factor of four (4). Pertinent 


data on each file is listed as follows: 


PIES DSNAME VOLUMN NUMBER 
Bureau Original HEN.SORT NPS 209 
Historical Father HEN.MAS NPS 138 
Current Father HEN. DONE NPS 194 
Historical Son HEN.HSON NPS 150 
Current Son HEN.CSON NPS 155 


SOIRS application programs are resident on disk pack (2311) 
FACOQ] in load module form. The DSNAME of the library is HEN.- 
MISLIB. The member names of programs in this library correspond 
to the nrogram names used in the main text of this pnaner and are 


listed as follows: 


|. “BURSAFR 
<2. CROUCH 
3. UPDATE 
4. FILESRCH 


145 


10. 


INITIAL DISTRIBUTION LIST 


No. Copies 


Defense Documentation Center 20 
Cameron Station 
Alexandria, Virginia 22314 


Library, Code 0212 2 
Naval Postaraduate Schoo! 
Monterey, California 93940 


Chief of Naval Operations (OP-91) 1 
Department of the Navy 
Washinaton, D.C. 20360 


Asst Professor R.K. Lochridge, Code 62L0 L 
Department of Business Administration 

Naval Postaraduate School 

Monterey, California 93940 


Asst Professor G.L. Barksdale, Code 53BY ] 
Department of Mathematics 

Naval Postaraduate School 

Monterey, California 93940 


Asst Professor !.S. Brainerd, Code 53BZ ] 
Department of Mathematics 

Naval Postaraduate Schoo! 

Monterey, California 93940 


LT E.A. Singer, Instructor, Code 53SF ] 
Department of Mathematics 

Naval Postgraduate School 

Monterey, California 93940 


LT G.A. Kildall, Instructor, Code 53KD ] 
Denartment of Mathematics 

Naval Postaraduate School 

Monterey, California 93940 


LCDR Robert L. Henry ] 
Naval Ships Systems Command 

Code 0732 

Department of the Navy 

Mashinaton, D.C. 20360 


LCDR Lawrence L. Massa ] 


Boston Naval Shipyard 
Boston, Massachusetts 02109 


146 


Professor D.C. Williams, Code 021] 
Head, Computer Facility 

Naval Postgraduate School 
Monterey, California 93940 


147 





Security Classification 








DOCUMENT CONTROL DATA-R&D 


urity classification of title, body of abstract and indexing annotation must be entered when the overall report is classified) 





(Sec 
_ ORIGINATING ACTIVITY (Corporate author) 2a. REPORT SECURITY CLASSIFICATION 


Naval Postgraduate School Unclassified 


a Se oe 


. REPORT TITLE 


A Proposed Student Officer Information Retrteval System for the 
Naval Postgraduate School 





3 


b> 


DESCRIPTIVE NOTES (Type of report and, inclusive dates) 


Master's Thesis; June 1969 


- AUTHOR(S) (First name, middle initial, last name) 






Robert Lee Henry 
Lawrence Lee Massa 


6. REPORT DATE Ja. TOTAL NO. OF PAGES 7b. NO. OF REFS 
June 1969 147 0 : 


8a. CONTRACT OR GRANT NO. 9a. ORIGINATOR'’'S REPORT NUMBER(S) 
















b, PROJECT NO. 


9b. OTHER REPORT NO(S) (Any other numbers that may be assigned 
this report) 


. DISTRIBUTION STATEMENT 


Distribution of this document ts unlimited 





. SUPPLEMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY 


Naval Postgraduate School 
Monterey, California 93940 


is. BBS TRACT 


Pertinent information on past and present Naval Postgraduate School 
students is now maintained, stored and processed in bulk files by 
Curriculum Officers. Information desired for management studies or 
analysis requtres manual sorting of an ever increasing number of individual 
student records. This is an inadequate and inefficient system. 

The foregoing problem could be resolved by the implementation of 
the Student Officer Information Retrieval System (SOIRS), which is a 
narrow scope retrieval system specifically designed to be responsive to 
the Curriculum Officer's needs with respect to student information. 

SOIRS evolved through a series of logical system design steps, identified 
as follows: (1) Problem Analysis; (2) Design of Records, Files and 
Reports; (3) Software Design; (4) Test of Entire System. 

SOIRS is a complete system, establishing required files, updating 

files, and retrieving stored information 


DD "1473 (Pace 1) 


S/N OO] -AN7-Ce81 149 Security Classification 
A-31408 


ee ee 


Security Classification 


KEY WORDS 


Information Retrieval , 
Information System 


Management Information System 


DD °°?"..1473 (sack) 


SIN 01-+S607- 130 
0101 " BAY Security Classification A-31405 











"fe 
_ SHELF BINDER 


Syracuse, N, Y. 
Stockton, Calif, 


J 
thesH468 
A proposed student officer information r 


OME 


3 2768 001 91869 1 
DUDLEY KNOX LIBRARY 









































































































































